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A new, vividly interesting basic text, stressing scientific principles, consumer ap- 
proach, and the impact of chemistry on everyday life. Covers all the essentials 


and tells an interesting story about modern chemistry. Includes specific material 


on up-to-the-minute topics—chemistry and human problems, radioactivity (the 


atomic bomb), and vocational opportunities. Profusely illustrated. Includes a 
list of correlated visual aids in the Teacher’s Manual. Write for descriptive folder. 
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Astronomy for Beginners 

By William T. Skilling, Professor of 
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A new, up-to-the-minute introduc- 
tion to astronomy, simply and in- 
terestingly written for teen-agers. 
Fascinating material presented in 
informal, conversational style. Over 
100 illustrations. 
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Specific materials and class instruc- 
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V-2 ROCKETS 


TRAVELING ABOUT 5 TIMES FASTER than sound, speed- 
ing as fast as 3400 mph on part of their trajectory 
into the ionosphere, the German V-2 rockets are 
being tested by the Army at White Sands, N. M. 
At the same time information is being gathered 
about cosmic rays, temperatures, density, pres- 
sure, dust, and bacteria 75 miles up. This informa- 
tion is received on the ground through the use of 
telemetering equipment that is installed in the 
missiles. Results recorded by scientific instru- 
ments in the rocket nose are automatically radioed 
to earth during the flight. These V-2 rockets have 
gyro control; they also have an emergency radio 
control for shut-off. 
FIVE FEET IN DIAMETER and forty-six feet long, they 
weigh approximately 15 tons. Within 63 seconds 
from the time the firing button is pressed, these 
rockets burn 8304 pounds of ethyl alcohol and 
10,000 pounds of liquid oxygen. This mixture 
burns at high pressure in a combustion chamber 
and the gases are exhausted through a supersonic 
nozzle. The rocket is propelled in the same way 
a jet plane is driven. Rockets, however, must 
carry their own supply of oxygen since they can- 
not draw it from the air as jet planes do. 

The V-2’s speed at roughly a mile a second. At 
this tremendous speed the friction in the air 
causes them to become red hot toward the end 


The V-2 begins ascent amidst dust, smoke, and flame. 


IONOSPHERE ame 


: ae 5 ae 
ee : 7 6 ? 





H STRATOSPHERE \ 


{ { 
y Max | 

¢ 3000 MPH 
| 10.47 MILES 
| TROPOPAUSE — 


TROPOSPHERE 
SSEA LEVEL .3 = 


she 


-~o-r 


NSS ee 
Trajectory (flight path) as computed by the 
differential analyzer. 





of the flight when traveling in comparatively 
dense atmosphere. 

SAFE FIRING OF THE ROCKETS was assured before these 
tests were even started. General Electric scientists 
and engineers had, with the help of a computing 
machine, gathered the necessary data. They al- 
ready knew the velocity, trajectory, altitude, and 
range of the rocket and were certain that all flight 
conditions could be met. This computing ma- 
chine, a differential analyzer, did in ten days a 
job which would have required three months’ 
concentrated effort of an individual mathemati- 
cian. The figures which the machine produced 
predicted very closely the actual flight operation 
of the rocket. 
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is the Fisher Burner—Encyclopaedia Britannica. 


Manufacturers—Distributors 


FISHER SCIENTIFIC Co. re: EIMER ann AMEND 


Headquarters for Laboratory Supplies 


THE SCIENCE TEACHER 


Greenwich and Morton Streets 





P 





THE SCIENCE TEACHER 


Official Journal of 


National Science Teachers Association 
of the United States 


A Scientific and Professional Association 


OFFICERS 


President 


Morris Meistei 
Bronx High School of Science 
New York, New York 


General Vice-Presidents 


Norman R. D. Jones 
Southwest High School 
5073a Mardel Street 
St. Louis 9, Missouri 


Nathan A. Neal 
Board of Education 
Cleveland, Ohio 


Regional Vice-Presidents 


W. Bayard Buckham (Western) 
High School 
50 Buckeye Avenue 
Oakland, California 


Regional Vice-Presidents 


Reuben T. Shaw (Eastern) 
North East High School 
Philadelphia, Pennsylvania 

R. W. Lefler (North Central 
Purdue University 
Lafayette, Indiana 

Greta Oppe (Southern) 

Ball High School 
Galveston, Texas 


Secretary 
Hanor A. Webb 


George Peabody College 
Nashville, Tennessee 


Treasure) 


G. W. Rawlins 
Woodrow Wilson High School 
Washington, D. C. 


DIRECTORS 


fmil L. Massey, 1947 
Central Association of Science and 
Mathematics Teachers 
Paul R. Young, 1947 
Garden Education Section, N. 8. I. A. 
Hugh C. Muldoon, 1947 
Duquesne University Conference for Science 
Teachers in Catholic High Schools 
Leo J. Fitzpatrick, 1948 
New England Physics Teachers Association 
Laurence L. Quill, 1948 
Division of Chemical Fducation American 
Chemical Society 
Merl A. Russell 
National Association of Biology leachers 
Reuben T. Shaw, 1948 
Middle States Association of Science Teachers 
Dwight E. Sollberger, 1948 
American Nature Study Society 


Paul Brandwein, 1949 
New York City Federation of Science Clubs 


Earl Glenn, 1949 
National Association for Research in Science 
leaching 
Lloyd W. Taylor, 1949 
American Association of Physics Teachers 


Filbert C. Weaver, 1949 
New England Chemistry Teachers Association 


Philip G. Johnson, 1949 
U. S. Office of Education 
Washington, D. C. 


Harold E. Wise, 1949 
University of Nebraska 
Lincoln, Nebraska 

Ellsworth Obourn, 1949 


John Burroughs School 
Clayton, Missouri 


Science teachers’ organizations are invited to affiliate with the National Science Teachers 


Association. 


OCTOBER, 1946 


For information write to any officer. 











Milvay-Potempa ‘Condenser-Receiver Unit 


(PATENT APPLIED FOR) 


This new condenser provides Wh T a 
increased facility in performing || ee) 
distillations, fractional distilla- 
tions and other similar opera- 
tions, particularly where small 
quantities of material are in- 
volved. Useful, also in making 
boiling point determinations, 
and beginning experiments in 
the manufacture of ether. It is 
fabricated entirely of PYREX 
brand glass and employs stand- 
ard taper grindings where speci- 
fied. Inner tube diameter of the 
No. 63525A Condenser-Receiver 
is 10 mm., outer tube 16 mm.; 
all of the others have a 13 mm. 
inner tube, 22 mm. outer tube. 


















































No. 63525 


(Featured in Journal of Chemical Education. 
May 1946, Page 219) 





Favorable comments ... “an excellent and compact No. 63530 wW 
apparatus for the distillation and recovery of small No. 63535 
amounts of material with the saving of much time and 

space.” ... “has great possibilities as a standard piece of equipment in almost any chemical 
laboratory” ... “The Potempa condenser may be highly recommended for semi-micro methods in 
organic chemistry for its efficiency and practicability. It is a time-saving, apparatus-saving piece of 
equipment. May I please order 12 of the size that I used?” . . . “—-particularly well adapted to 
small scale equipment such as in qualitative organic analysis or in organic research” .. . “an in- 
genious device—with many places where it will serve in laboratory experimentation.” ... “marks 
a distinct forward step in laboratory apparatus. Should find wide application, especially in the 
field of organic chemistry.” 


No. 63525A Condenser-Receiver, Milvay-Potempa, 95 mm. jacket; overall 


length 160 mm............ $2.75 
No. 63525B Condenser: Rossier. Milvay- Potempa, 135 mm. * feckots overall 
length 205 mm... ..$3.50 


No. 63530 Condensee Receiver. Milvay-Potempa, 135 mm. jacket, like No. 
63525B but with drain outlet and ST ground —_ _— No. 2; overall 
SELLE Se , $8.00 
No. 63535 Condenser Receiver. Milvay- Pome, 135 mm. ‘jacket like No. 
63530 but with ST 14/20 sedi — outer joint at top, overall length 
ER Ris eee eties simian ee ee 


CHICAGO APPARATUS COMPANY 


1735 N. ASHLAND AVENUE, CHICAGO 22, ILLINOIS 











THE SCIENCE TEACHER 





THE SCIENCE TEACHER. 


Official Journal of 
The National Science Teachers Association 
201 North School Street, Normal, Iilinois 








EDITOR DEPARTMENTAL EDITORS 
tate Teachers (¢ ollege Richm nd. Kentu ky 
ior p hin | ingerma S , 
( ommerce rior Sct Oo | New York Ne W Y¢ rk 
ADVISORY BOARD harles R. Crake wcseee-Educat sult 
roti ; 117] Armitage Avenue 
t Chicago, Illinois 
; va ture iy 
University Ithaca, New York 
eae CONTRIBUTING EDITORS 
hA a mA. F rieton mai 
e New York. t h N Roland :, 
A f f 


OFFICERS OF STATE ASSOCIATIONS 
Illinois Association of Chemistry Teachers 


Indiana High School Chemistry Teachers Association 








Pre j ‘ m at Pre lent 
helbyville High School, Shelbyville, Ind 
' Pauley Pr jent 
' Jer Plum Ind 
Macomb, | 
F EM Secretary- Treasurer 
e-Preside yh Sct Indianap 
AA AA | 
e-Pre lowa Association of Science Teachers 
+ rk | c f ‘ 
; Presid jh School, Ft. Dodge, lowa 
ir A _ 
) tury | V 
re r T re rer P 
} } | ’ N ~~ iry 
! High Sch Des Moines, lowa 
f . Tre er 
= : — Sct Newton, | 
Illinois Biology Teachers Association 
f r ¢ ere | - . , 
e Texas Science Teachers Association 
5 Finfrock Pr ent 
: on , Houst gh Scho Houstor ‘ 
A 1d if Lee V rre en 
Arti Le ry-Tr r Au High Sct Austin, Texc 
' oo a a Secre Treasurer 
t Bo Hiaglt Scho Ts 
te nuary 30, 1940, at the Subscription rates: |n the United States, § per year 
¢ f r No nder ¢t Ar+ # MAarct Ses —_ 
Pe . , ‘ vi ' n Canada, $1.10 per year, or $2.00 for tw eor 
1970 t j 
OCTOBER, 1946 

















SMALLWOOD 
BIOLOGICAL 
CHARTS 


IN DIAGRAMMATIC 
COLORS 


60 CHARTS 
OVER 750 LABELED 
FIGURES AND DIAGRAMS 





AMPLE FOR THE 
HIGH SCHOOL BIOLOGY 
COURSE 


MODERN—UP-T0-DATE 
— ECONOMICAL — 











No. 6939 


Each Chart Size 
24 x 36 inches 


MEET THE REQUIREMENTS OF ALL HIGH SCHOOL 
TEXT BOOKS AND MANUALS 


LARGE CLEARLY LABELED ILLUSTRATIONS ELIMINATE NEED FOR SEPARATE REFERENCE KEY 


30 BOTANICAL CHARTS 60 BIOLOGICAL CHARTS 


No. 6939 Tripod Mounting, or Including all 
No. 6939A Wall Bracket Mounting 


PER SET $27.50 


into one set 
30 ZOOLOGICAL CHARTS 


No. 6940 Tripod Mounti No. 6941 Tripod Mounting, or 
No. 6940A Wall Brecket Mounting No. 6941A Wall Bracket Mounting 


PER SET $27.50 PER SET $45.00 
—— WRITE FOR CIRCULAR —— 


W. M. Welch Scientific Company 


Established 1880 
1515 Sedgwick Street Dept.T Chicago 10, Illinois, U.S.A. 


Botanical and Zoological Charts combined 











THE SCIENCE TEACHER 





The Science Teacher 


Copyright, 1946, by The Science Teacher 





VOLUME XiIll 


OCTOBER, 1946 


NUMBER 3 





Cavity Resonators and Frequency Tubes 


G. H. FETT* 


University of Illinois 


Introduction 

]° SEE AN object it is necessary that the 

light used to illuminate it have a wave 
length which is of the same order of magni- 
tude or smaller than the dimensions of the 
object. This is true because for a larger wave 
length the light would pass around the object 
without being reflected and it is the reflected 
light which reaches the eye to give the sensa- 
iion of sight. 

If we are to depend upon reflection for de- 
lection of the presence of an object, this re- 
quirement on wave length must be met. Then 
if we are to “see” an airplane by means of 


reflections of radio waves from its surface 


with short wave 
at least of the order of the dimen- 


sions of the object. 


we will need radio waves 
lengths 
Otherwise instead of re- 
flecting the radio waves back to our receiver 
for detection they will be transmitted beyond. 

One other requirement must be set up if 
we are to recognize not merely that an ob- 
ject is there but if we are to recognize detail 
on this object. The wave length we use for 
our radio wave must be smaller than the di- 
mensions of the detail. For example, if the 
radio beam is to be used for mere detection 
of the presence of.a ship in the darkness 10 
miles away, one wave length is necessary. But 
if we are to be able to decide whether the ship 
is a cruiser or a destroyer, the number of 
smoke stacks, the type of armament which it 
has or whether or not it has airplanes on its 
deck, a very much shorter wave length must 
be used. 


HE WORDS “ 


used implied that a thin pencil of radio 


radio beam” which have been 
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This can be done 
when a large number of antennas (radiators) 
are excited in a specified way. Large num- 


waves can be produced. 


bers of antennas means that each ore must in 
itself be quite small if the system is to be 
transportable. 

These requirements, short wave lengths and 
small antennas, are mutually compatible and 
have resulted in the creation of the modern 
radar equipment. One of the important de- 
velopments to make it possible to generate 
and utilize short wave lengths of radio waves 
is the cavity resonator. As its name suggests, 
it is a hollow enclosure in which the radio 
waves are caused to build up to great in- 
tensities because the reflections on the walls 
create a resonance effect. 


Limitations of Conventional Tubes 


The radio broadcasting in the United States 
is done at frequencies of 550 to 1550 kilo- 
cycles, which means that the wave length is 
of the order of 545 to 193 meters. Short 
wave broadcasting operates at frequencies as 
high as 30 megacycles or 10 meters. These 
latter wave lengths are too long to be con- 
sidered for reflections from small airplane 
surfaces, and wave lengths as short as 1 or 2 
centimeters are considered necessary for cer- 
tain purposes. Conventional tubes will oper- 
ate at 30 megacycles but when the jump is 
made to 10,000 megacycles (3 cm.) ordinary 
tubes are of little use. Let us see why. 


N A RADIO tube such as used in your home 
receiver, it takes an electron leaving the 
cathode perhaps about 10° seconds to reach 
the plate. But in this time a wave of frequency 
10.000 megacycles will have already 
some 10 cycles. 


made 
In other words the electron 
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beam is too slow. This can be corrected by 
bringing the plate closer to the cathode—in 
other words, make the tube smaller. This too 
has its limitations because the smaller tube 
cannot dissipate heat rapidly and so its power 
is quite limited. Furthermore, the very size 
and spacings of electrodes within the tube 
create condensers and tuned circuits whose 
power losses at these high frequencies make 
operation impossible. A final limitation on 
the conventional circuit is the inability of ob- 
taining a precisely controlled frequency by 
the mechanical means used previously. 

The answers to the difficulty that the radar 
engineers found themselves confronted with 
came in several ways from several different 
laboratories—in the forms of lighthouse, kly- 
stron and magnetron tubes. Each of these 
uses a different approach but all of them have 


Fig. 1. (a) Condensations along open ended organ 
pipe, wave length long. Rarefaction is a maximum 
at the center, zero at the ends. 

(b) Condensations and rarefactions along organ 
pipe with one end closed, 34 wave length long. 
Rarefaction is a maximum at the closed end an 14 
wave length from this end. 
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the cavity resonator as a common denomina- 
tor. 


Resonators 
OUND RESONATORS in the form of organ 
pipes are familiar to all. It is known that 
an organ pipe open at both ends will have a 
resonant frequency corresponding to a wave 
length twice the length of the pipe. Standing 
waves produced in the pipe produce a con- 
densation of air (high pressure) at the ends. 
as shown in Fig. la. If one end of the pipe is 
closed, as shown in Fig. 1b, the pitch is raised 
because the pipe is now three-fourths a wave 
length long. If the speed of sound is about 
33,200 cm per second the frequency is. of 
course, this velocity divided by the wave 
length in cm. In the pipe with one closed end 
there is condensation at the open end and a 
rarefaction (low pressure) at the closed end. 


If a sound of the same pitch to which the 


pipe is tuned is produced the column of air in 
the pipe will be excited at this frequency (or 
some certain multiple of this frequency). 
Other frequencies, however, will not produce 
standing waves. The organ pipe acts as a 


selective filter and produces resonance at these 


particular frequencies because the sound im- 
pulses are reflected at one end and return at 
just the right instant to reinforce the effect 
produced by the source. 


A DIRECT comparison with the standing 
sound wave in the organ pipe is the stand- 
ing electric wave on the two wire transmission 
line. When electric energy is supplied to such 
a line with both ends open (no connection ) 
standing waves with a voltage maximum at 
either end and a current zero at each end are 
produced. In other words the line is a half 
wave length long, as shown in Fig. 2a. If one 
end of the line is short circuited, as shown 
in Fig. 2b, and the excitation frequency is 
changed, the line now is three-fourths a wave 
length long because a standing wave with a 
current maximum now appears at the short 
circuit. 

The electric transmission line also can act 
as a selective electric filter, since standing 
waves are produced if the electric impulses 
of the appropriate frequencies are applied. It 
rejects, does not produce standing waves, at 
other frequencies. 
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(A) a copper disk silver plated on the inside, 
forms a cavity resonator which can produce 


TRANS/WS5/O0N LIWVE standing waves when excited by electric im- 


pulses of the correct frequency. 





et I — Sieg NE CAN PICTURE these waves as consist- 
CURRENT ~< * ing of two components, an electric field 
es, VOLTAGE * which has the characteristics of the voltage 





wave, i.e., being a maximum at the ends. 
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Fig. 3a shows the distribution of these fields 
yA — in the hollow disk if the excitation is assumed 
to have a frequency such that the original line 














©) of Fig. 2b was just one fourth wave length 
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Fig. 2. (a) Standing voltage and current waves along 
open ended transmission line 42 wave length long. 
Current must be zero at the open ends. 


(b) Same as (a) for a line 34 wave length long with 
one end short circuited. The voltage is zero at the — 
short circuit, the current a maximum 


As in the case of the organ pipe the elec- 
trical impulses reflected by the end of the 
transmission line return to reinforce the effect 
produced by the source. If the line or the 
source frequency are not quite correct can- 
cellation of reflected and source waves occurs. 





Cavity Resonators 


T IS ONLY a shortstep to considering sound 

chests instead of organ pipes. A room with 
excellent reflecting surfaces can act as a res- 
onator. As a matter of fact singing in the 
bath tub is popular with men because the low 
pitched voice can find a number of frequencies 
which are reenforced by the standing waves 








in the room which can enrich the voice. Be- WALLS 
cause of the varying dimensions of the sound 

chest the resonating room acts as a filter at FORCE 
many frequencies. ——— 





The electric transmission line of Fig. 2b 
can be rotated about its open end as an axis 
to describe a hollow disk. If this disk is made 3. (20% 
of a conducting material like copper, or better bien aboulF A oan 
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A Voice for Science Teacher 


MORRIS MEISTER 


President of the National Science Teachers Association 


Bronx High School of Science 


WORLD that is seething with human prob- 
lems can move in unexpected directions. 

No one can guarantee a lasting peace. Nor 
can we be certain that the spirit of science 
and the democratic faith with which it is en- 
twined, will assume their rightful places in 
the affairs of men. Strong and strange forces 
are at work. They can easily negate the ad- 
vances which science has made and neu- 
tralize further progress. That is why it is 
more important now than ever before in his- 
tory that science teachers and teaching scien- 
tists speak loud and strong for the contribu- 
tions they can make to civilized living. 

Unfortunately, our voice if it exists at all, 
has been weak. It has not been heard very 
often, nor has it been respected. It whispers 
and sighs. At best, it babbles; because we lack 
unity. 

Where was the voice of science teachers 
when the NEA Policies Commission formu- 
lated its program for Education for All Amer- 
ican Youth? What science teaching group 
was consulted in Vannevar Bush’s report on 
Science—the Endless Frontier? Are any sci- 
ence teacher organizations represented in the 
annual search for science talented youth? 
What part are science teacher associations 
playing in the science club movement? Did 
we ever speak up as a group when new school 
buildings were erected which contain no sci- 
ence laboratories? What are we doing toward 
the establishment of a National Science 
Foundation? When boards of education and 
superintendents meet to consider policies af- 
fecting science teaching, where can they turn 
for organized and professional advice? Did 
the Harvard and other college reports draw 
any well-considered reaction from science 
teacher groups? Are we to be considered at 
all in the UNESCO? Have we nothing to say 
about how science teachers are to be trained, 
how the consumer shall be educated, how sex 
education can be taught, how race theories 
are to be corrected, how conservation and 
health can be improved? What have our pro- 
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fessional associations done about the need for 
a better understanding of atomic energy and 
its awful or glorious implications for man- 
kind? 

To ask these questions is to answer them. 
As individuals, many science teachers have 
worked long and hard. They have made valu- 
able contributions, individually. Organiza- 
tionally, they have remained silent on most, 
if not all, of the science teaching problems 
enumerated above. 

By comparison with teachers of the social 
studies, of English or of mathematics, we have 
been inarticuate. No other group is as frac- 
tionated as we are. We argue about nature 
study vs. elementary science; biology vs. gen- 
eral science; chemistry and physics vs. physi- 
cal science; and while we look for a place for 
such courses as aviation, physiography and 
other earth sciences, the problem is solved for 
us through the elimination of time for science 
in the curriculum. 


INALLY, our voice is weak because we hesi- 

tate to give support to a single and united 
national organization of science teachers. 
Some of us fear that such support might 
detract from the strength of local and regional 
groups. How groundless these fears are can 
be understood from the experiences of such 
national groups as the .American Medical 
Association, the NEA, the AAAS, the Ameri- 
can Chemical Society and many others. In 
every instance. greater national strength has 
brought increased effectiveness to the efforts 
of local and regional associations. 

The National Science Teachers Association 
is now the largest science teachers group in 
the country. It is the only national associa- 
tion concerned with all science teaching prob- 
lems in grades one to fourteen. It has the 
support of educators (NEA) and of scientists 
(AAAS). Its merger of two years ago has 
brought new and hybrid vigor into its Plat- 
form of Action and into the activities neces- 


Continued on Page 44 
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A Message From Past President Johnson 


Dr. Philip G. Johnson, of the U. S. Office of Educa- 
tion, Washington, D. C. and retiring president of 
the NSTA sends this interesting message which we 
pass on to you.—Editor. 


PAST-PRESIDENT has no business inter- 
fering in the future plans or activities of 
an organization. This being true, he should 
avoid wishes, and 
needed services for the next year or years to 


discussions of hopes. 


come. But what is there for a past-president 
to write about then, except the past? There 


is nothing to do but reminisce. This may 
prove to be most inappropriate, since with 
reminiscing may come some boasting. You 


will understand, | think, that my boasting 
will be of and for you because, after all, you 
have made the Association what it is. Well, 
let's begin the boasting. 

Our 
nial in Buffalo this past summer. There was 
no opportunity to celebrate in 1945. the truly 
proper summer. 


Association celebrated a semi-centen- 


Perhaps it was just as ap- 
propriate to meet in Buffalo in 1946 as a 
celebration of the first full year of operation 
of our Association under a reorganized plan, 
just as the Department of Science Instruction 
met in Buffalo in 1896 after its first full year 
of operation under an organized plan. There 
Our af- 
filiated group, the New York State Science 
Teachers Association, was organized in Buf- 
falo just fifty years ago last summer. What 
have these two groups accomplished during 
these fifty years? 


was another reason for celebration. 


\ listing of accomplishments would far out- 
run the space which can be assigned to a past- 
president, so mention can be made of only 
one or two items. The Department of Science 
Instruction, now the National Science Teach- 
ers Association, has become the largest or- 
ganization of pre-college science teachers in 
the world. The New York State Science 
Teachers Association has become the largest 
state organization of science teachers in the 
United States. 


HILE EACH of these groups has become 
the largest organization of its class, yet 
they are not thereby the largest in terms of 
service. The winners of the service awards 
will be found among the affiliates and the 
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cooperating groups. This is as it should be; 
the older parent groups should stimulate, en- 
courage, and help the related groups to reach 
out and serve. The parent association should 
swell with pride when a cooperating group 
shows lusty growth and effervescent vigor. 
However, it must be admitted that the protege 
groups, many of which may be distinctly pre- 
cocious, may whisper suspicions and may even 
openly rebuke the upstart parent group for 
its lack of vision and intelligence. That too is 
quite natural, and a potentially great parent 
should do nothing but appreciate such can- 
tankerous behavior, although, at times, it may 
result in a rise in blood pressure and a loss 
of peaceful sleep. 

It can also be mentioned that in this happy 
family of science teacher organizations there 
have been some grandparent problems. You 
understand that the National Science Teachers 
Association has two perfectly respectable par- 
ents. These parents have many very signifi- 
cant connections, together with very sub- 
stantial financial and influential resources 
which can help or hinder an upstart group 
very decidedly. Then too, these older and 
wiser grandparents have developed what ap- 
pears to be favorites among seme of the chil- 
dren and grandchildren. Yes, in some cases 
this has led to direct relationships with some 
It should be said here 
that some of these groups have, at best, only 
a tentatively adopted status in the N. S. T. A.. 
in fact some groups are considering the wis- 
dom and the appropriateness of even an un- 
official adopted status. Some of them appear 
to reason that it may be foolish to consider 
relationship with a group which needs nurs- 
ing care due to hardening of the arteries, 
dyspepsia, and the natural senility of advanc- 
ing years. Again it should be said that this 
feeling on the part of vigorous groups is per- 
fectly natural and nothing different should 
be expected. In all these family problems, 
some groups have freely and openly recog- 
nized the parenthood of the N.S.T.A., some 
eroups have given assurance of at least tem- 
porary filial relationships, and the remaining 
groups have behaved with becoming decency. 

Continued on Page 41 
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What Is It—A Project For Your Classes 


CHARLES W. QUAINTANCE 


Eastern Oregon College of Education 


N IMPORTANT requirement in the third 
term of the college biology course at 
Eastern Oregon College is the carrying out 
of a term project. One of the most successful 
projects we have had from the standpoint of 
its wide appeal is one of the simplest. The 
project, which may be called “What is it?” 
is frankly a nature study project which has 
come up from summer camps to college to 
prove rather remarkably successful. 

The composition of our biology classes this 
summer as in most colleges have been quite 
heterogeneous. Veterans beginning the study 
of dentistry or of forestry, young men whose 
education has been interrupted, study in the 
same group with teachers who have come 
back to complete the science requirements for 
graduation. Projects this summer have 
ranged from experimental study of protozoa to 
those of teaching application. The two teach- 


Those who answer the question, “What is it?’’, use 
the pencil and paper pad and drop their answer in 
the box. 





14 


LaGrande, Oregon 


ers who took the following described project 
did it so thoroughly that the interest went 
beyond the biology classes to the entire stu- 
dent population. 

These two teachers set up their display 
tables in the main lobby of the administration 
building as pictured, a few yards apart. The 
California Rubber Snake or Rubber Boa was 
the first specimen on the “What is it?” side. 
It appeared the first day of the second sum- 
mer session and immediately caused quite a 
flurry of excitement, especially among those 
timid toward snakes. A pad of paper with 
pencils was placed nearby on the table. Stu- 
dents were invited by appropriate signs to 
place their identifications in the ballot box. 


HE NEXT DAY a new specimen. a sprig of 

juniper with berries, was placed in a vase 
on the “What is it?” table and the snake was 
moved to the “What it was” table. The proper 
identification was posted, together with sev- 
eral points helpful in recognizing this harm- 
reptile again. Winners’ names were 
posted on the bulletin board at this table. 
In following this simple sequence, of “What 
is it?” then “What it was,” the selection of 
items was varied each day enough to keep 
the interest keen. For example, once the 
“What is it?” was a couple of historical items 


less 


of the Old Oregon country. a miner’s candle 
holder and a pair of oxen shoes. The “What 
is it?” display was accorded a news item in 
the college weekly paper later, a reporter from 
the city daily paper, attending a concert at 
the college, saw the display and deemed it 
newsworthy, as witnesses the following news 
excerpt: 
*“.. . Students at Eastern Oregon College 
are amused, puzzled, and sometimes fas- 
cinated, especially if they belong to the 
biology class, by the glass case contain- 
ing some luckless specimen of biology- 
hood that sets on a table in the entrance 
to the administration building. Fach day 
a new creepy-thing is put on the table. 
The table and walls are plastered with 
signs that read . . .” 
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The next day students may return to learn “what 
it was.” 


Each week a small but appropriate prize 
was given the winners. At the end of a four 
week display, and while enthusiasm was still 
at a high pitch, the project was discontinued, 
and a grand prize given to the two young men 
who had tied for first place. Throughout 
this time, according to the college librarian, 
nature books were freely consulted, as was 
evidenced by the large percentage of correct 
identifications, even on difficult objects. 


II 

ECAUSE the project is simple and easily 
adaptable to the lower grades, or to high 
school biology, it is passed on here with sug- 
gestions by the two elementary school teachers’ 
who sponsored it, as they plan to use it this 
fall in their schools. For example, in the sev- 
enth grade, the motivation for “gaining a bet- 
ter knowledge of the common things around 
us,” is to be provided through reading and 
discussing a story Open your eyes in the book 
Setting Sails by Neville and Payne. Sugges- 
tions will then be made that the children bring 
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to the classroom one interesting object ob- 
served on the way to school. In the science 
class, discussion will lead to the idea of the 
“What is it?” project. 

These two teachers’ set up a plan for using 
five committees with duties as follows: (1) to 
gather reference books, such as W. S. Bron- 
son’s The Chisel Tooth Tribe, (2) to carry on 
the “What is it?” and record results, (3) to 
list new spelling words and their meanings, 
(4) to write a story on the unit, and (5) to 
work out arithmetic problems concerned with 
tabulating winners and fractions of winners 
with losers, etc. If available, the teacher will 
offer such prizes as the ten cent store books on 
leaves, trees, stars, etc. The writer believes 
idea has merit and awaits 
with interest a report on how the teachers 
work it out in their classrooms. 


N A SUMMARY, the following points should 
guide those who use the “What is it?” 
project for their teaching: 
1. Procure the necessary tables and space, 
either in the classroom, or in the halls, if 


this committee 


space is available, and make good, clear signs. 

2. For the most part, use local objects easy 
to identify, and in some cases, presumably 
known to all. For example, tadpoles of toads 
or frogs may be used. Sometimes the results 
are surprising. Sagebrush is the dominant 
vegetation in much of the non-forested areas 
of Oregon, yet many students failed to recog- 
nize it in a A female Black Widow 
Spider was known by relatively few, in spite 
of its rather common occurrence. 

3. Vary the exhibits, using caged wild 
mammals, or stuffed ones if the living mam- 
mals are not obtainable. 


vase. 


Amphibia or rep- 
tiles in a terrarium provoke interest. An old 
historical item recaptures a waning interest. 

1. Occasionally use a more difficult speci- 
men, such as a newt in its juvenile form when 
it possesses gills. 

5. Secure the cooperation of the school 
librarian in making nature references avail- 
able, perhaps on a special shelf. 

6. Plan to discontinue the exhibit 
the interest is still high. 

7. The school paper may be interested in 
the progress of the display. 


while 


1 Miss Leona 
Butler, John 


Belknap of Boise, 
Day, Oregon. 


Idaho and Mrs. May F. 


Continued on Page 28 
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After All, Water is Just Water 


FRANK B. WADE 


Shortridge High School 


We invite your reaction to Mr. Wade's presentation 
of electrolysis of water. We shall have to grant 
that he has presented some good arguments.—Editor. 


“Little Willie’s gone to Heaven; 
We ne’er shall see him more; 
What he thought was H:O 
Was H:SO..” 


HE CHEMISTRY teacher had just finished 

electrolyzing water. “Why did you put 

the sodium hydroxide in the water?” said the 
inquiring boy in the front seat. 

“Thereby hangs a tale as Shakespeare once 
said,” the teacher replied. 

“Tll try to make it as simple as I can. You 
see, we have reasons to think that water, the 
formula of which, in its simplest condition as 
steam, may be written as H:O, comes apart 
slightly, even when nothing else is present, 
thus—H:0 = H+ + OH. It forms one plus 
charged hydrogen ion (as we call these 
charged atoms) and a minus charged 
hydroxyl ion OH. These keep getting together 
again so rapidly that under ordinary condi- 
tions only about one in 10,000,000 water 
molecules is broken apart at any one time and 
there is a condition of equilibrium between 
the water molecules and the H+ and OH 
ions which remains undisturbed until some- 
thing happens to upset it and permit one or 
the other effect to proceed more rapidly. 

“If, for example, an OH ion should crack 
up, forming a second H+ and leaving an O ~ 
ion, the equilibruim would be disturbed and 
the reaction as written H3O — H+ + OH 
would go to the right, producing another and 
another OH ion, as fast as they were removed 
to form H+ and O “ions. (This is an example 
of the well known Le Chatelier’s Principle 
which may be simply stated thus—if any 
stress is put upon a dynamic equilibruim there 
will always take place a reaction which tends 
to relieve that stress. In the above case the 
stress is caused by the removal of OH ions 
and the reaction tends to replace them by dis- 
sociating more water. ) 

“Now to get back to your question as to 


why we added NaOH to the water. You see 
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there are very, very few H+ and OH ions 
formed by the water alone and far fewer other 
H+ and O ions formed by the few OH ions 
in breaking down still farther, so all the hydro- 
gen and oxygen we would get on using a di- 
rect current of electricity with pure water you 
could put in your eye and not be able to notice 
them. 

“Still, a few H+ ions would go to the minus 
electrode and receive one electron each from 
the dynamo and thereby become H atoms, and 
when 2 H atoms had formed they would pair 
off as is their habit and form H: (hydrogen 
gas molecules) and start to bubble out of 
the water. 

“At the same time over at the plus elec- 
trode the O~ ions would be attracted and on 
arriving would part with their two extra elec- 
trons which would return toward the dynamo. 
The atoms which would be left would pair off. 
and as soon as two of them had united, mak- 
ing O: (molecules of oxygen gas), we would 
have twice as many H: molecules as O: mole- 
cules, and therefore (Avagadro’s Law) twice 
the volume of hydrogen as of oxygen. This 
is exactly what we got when the experiment 
was carried on. 

“Really, I honestly believe what we have 
just explained is about all there is to electro- 
lysis of water. 

“However, if we want to get a lot of water 
decomposed in a hurry we usually add a base 
(NaOH in this case) or an acid (many teach- 
ers use H:SQ:) or a salt (Na:SO« works well) 
just to have a lot of plus and minus ions 
present to assist and promote the primary 
reactions which we outlined at first. 

“If we have a lot of NaOH present, it dis- 
sociates thus, NaOQH — Nat + OH so we 
get swarms of Na? ions (since a strong base 
probably dissociates nearly, if not quite, 100 
per cent in water.) 

“Now the Nat ions swarm to the negative 
electrode along with the very few H* ions 
from the water and, as electrons jump off 
from the electrode, who gets hit? Not the 
Nat ions which are very difficult to change 
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to Na atoms, but the weak little H* ions 
which are more easily induced to take back 
electrons and become first H, and then H: gas, 
while the Na+ ions still swarm about. The 
minus electrode making a very positive neigh- 
borhood out of which more and more H* 
ions accept electrons from the dynamo and 
make more and more hydrogen gas (Le Chate- 
lier’s Principle at work). 

“Over to the plus electrode go all the nega- 
tive ions present, including the very scarce 
oxygen ions accompanied by the OH, both 
the few from the water and the many from 
the NaOH. 

“(If you had either H:SO« or Na:SOs, the 
SO: ions would swarm to the plus electrode). 
Thus a very negative neighborhood is created 
around the plus electrode from which elec- 
trons are sure to be lost to the electrode by 
some of the minus ions. Now it happens that 
it is easier for an O ion to lose electrons 
under the circumstances than for an OH or 
an SO. ion to do so, and therefore we get 
first O: and then O: gas at this electrode. 

“That neither the Nat ions nor the SO: 
lose electrons during the electrolysis is also 
suggested by the fact that we never get any 
metallic sodium or any debris of SO« around 
the respective electrodes, all we ever get is 
hydrogen gas at minus and oxygen gas at 
plus. 

“Commercial plants that make and sell 
oxygen and hydrogen usually add NaOH, as 
the electrolyte and except for mechanical 
losses they never have to add any more and 
get nothing to sell but hydrogen and oxygen. 

“In conclusion then, Son, we add an electro- 
lyte to the water to make many millions of 
plus and minus ions to accompany our H+ 
and O ~ ions from the water to the respective 
electrodes and to make the situation at the 
electrodes so plus (in the case of the minus 
electrode ) 


plus electrode) that our H* is sure to gain 


and so minus (in the case of the 
electrons and our O ~ is sure to lose electrons 
rapidly. Le Chatelier takes care of the rest of 
it, for as fast as the equilibrium, H:O — H+ 
+. OH and OH — H+ + O ‘ is disturbed, 
just so fast does more and more water dis- 
sociate. The speed of this dissociation can be 
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tremendous if the products are rapidly re- 
moved.” 


OTES FOR those who are obsessed with 


various notions proposed by certain text 


books: 


If you still try to sell the OH neutral radical 
or the SO. radical to your classes try to pro- 
cure a bottle full of either stuff! Or try to 
picture the electron linkages in them! Not 
even Professor Martin Pomberg, who has pro- 
duced many real radicals, would claim the 
existence of either of these radicals. They 
remind one of the smile of the cheshire cat 
which remained on the limb after the cat 
itself had faded from the picture. 

If you don’t like the secondary breakdown 
of the water, OH — H+ + O-, why do you 
still teach that H:'S — H+ + HS and 
HS -— H+ +S” (and you even give the pH 
for both cases). Now are not oxygen and 
sulphur (as well as selenium and tellurium) 
“all brothers in this great fraternity, etc.,” the 
oxygen family of the periodic chart? Why 
should three of them be so different from 
their head? 


OREOVER, I think it was Dr. George Clark 
who being asked about the true character 

of Na:O as shown by an x-ray study of its 
crystals reported the actual existence of the 
OQ ion in that substance, and Na:O may be 
made from water (usually in two stages). 
2 Na + 2 H:O — H: + 2 NaOH 
2 Na + 2 NaOH — H: + Na:O 

Now put that in your pipe and smoke it! 

Doubtless those who are better informed 
in these matters can conjure up circumstances 
and conditions of concentration of voltage, 
etc., where our simple explanation may not 
seem to fit so well (as when a mercury elec- 
trode is used at minus, and when sodium 
amalgam results when a sodium electrode is 
employed. A study of the energy changes 
under these circumstances, however, will show 
that it is easier to form the amalgam (because 
its production releases energy) than for hydro- 
gen to be produced under these conditions. 

So we still insist that, take it by and large, 
we are merely “plating out” hydrogen and 
oxygen when we electrolyze water. 
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High School Aeronautics Experiments 


H. R. BLANCHARD 


Senior High School 


The publishers of physics text books usually 
their texts with laboratory 
manuals of more or less standardized quan- 
titative experiments which the pupils can 
work out individually in the physics labora- 
tory. As yet, no such standardized set of ex- 


accompany 


periments has evolved to accompany the aero- 
nautics texts, and so we have attempted to 
produce such a manual to use in connection 
with our aeronautics and physics courses. 

These are quantitative experiments where 
the pupil manipulates the apparatus, secures 
his data and makes calculations from which 
he may draw conclusions. There are a num- 
ber of good work books on the market where 
the pupil fills in the answers by reading in his 
text, but this is a set of laboratory exercises 
where the answers are determined by experi- 
ment. 

The titles of the experithents that have been 
successfully used in a high school aeronautics 
course are as follows: 


A. Learning to fly 


1. How to test your visual acuity 

2. How to test for color blindness 

3. How to determine your depth percep- 
tion 

4. How to find your reaction time 


5. How to check your balance and mus- 
cular coordination 

6. How to test your nerve condition 

7. How to operate the controls of an air- 
plane 








B. 





Keokuk, lowa 


Aerodynamics 

1. Vector forces acting during flight 

2. To compare flat plate and streamline 
resistances 

3. Bernoulli’s theorem in action 

4. How lift and drag vary with the angle 
of attack 

5. How lift and drag vary with different 
shaped airfoils 

6. How flaps affect the lift and drag 
characteristics of an airfoil 

7. The effects of rough skin surfaces 

Materials and structure 

1. How to determine tensile strengths 

2. How to determine torsion forces 

3. A comparison of static and dynamic 
loads 

Power plants 

1. How to measure friction 

2. How to determine the viscosity of oils 

3. How to find the pour and cloud points 
of oils 

Navigation 

1. To determine the height of a cloud 
base with the sextant 


2. To determine your latitude and longi- 
tude 

3. How to determine a “fix” with the 
sextant 

Meteorology 


1. How to use the barometer in aviation 


Instruments 
Continued on Next Page 


The rise in water in the glass 
tubes while the sweeper is 
blowing air through the large 
tube indicates variation in 

pressure 
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“Clothes Line’ Mode! 


This “Clothes Line’’ model radio can be operated by the public by pressing a switch. The complete wiring diagram is shown 


Clothes Line Radio 


GEORGE R. DARBY and TOM VOGL, Student 


directly behind the parts. 


The Fieldston School 


HE CLOTHES line radio was constructed to 
unravel the mystery of the tangled mass 
of radio parts that are crowded under a mod- 
ern radio chassis. The model reveals these 
parts in a wide-open, easily seen pattern that 
The 
Units normally above 
the chassis in a commercial radio are mounted 
on top of the dowel, and others are attached 
below. 


follows the schematic circuit diagram. 


“chassis” is a dowel. 


Resistors and condensers are soldered 
to tube socket and coil terminals and hang 
directly downward in one plane. The schema- 
tic is mounted eight or ten inches behind the 
model, and thread joining the symbol on the 
diagram and the actual corresponding part 
makes clear the entire assembly. 

The set is a simple four tube TRF circuit. 
A 6SK7 rf amplifier, a 6SJ7 detector, a 6V6G 
power tube and a 5Y3G rectifier are the tubes 
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used. The base is a board two feet by one 
foot, and the dowel, or clothes line, is mounted 
twelve inches or so above it by means of end 
plates. The schematic diagram must be rather 
securely mounted to a support at the rear to 
withstand the tension of the many threads 
that are anchored to it. Doping the threads 
makes a neat looking job. 


HE SET actually operates. It is set at a cer- 
tain 
level. 


and at 
switches, 


station a convenient volume 
mounted outside the 
showcase, enable one to turn it on and off 
and to operate it as a radio or phonograph 
as well. A small turntable and pickup are 
alongside the case. 


Two 


The enthusiasm of student groups generally 
found at the display is due either to interest 
in things electronic, or in certain aspects of 
modern swing. 











1. How the pilot uses the gyroscope 
Having no elaborate wind tunnels and other 
expensive precision instruments our experi- 
ments use only home built set ups which can 
be arranged with the usual equipment found 
in a high school physics laboratory, brought 
from home, or purchased from the ten cent 


OCTOBER, 1946 


store. 

If no aeronautics course is offered in your 
school you may find the following sample ex- 
periments of use as demonstrations in your 
physics classes or they may be used as extra 
credit projects or as science club demonstra- 


tions. Continued on Page 42 


19 

















EDITED BY JOSEPH SINGERMAN 











© A department in which science is presented in its close relationship to the individual and in which 
guidence is given in causing the individual to recognize the methods of science and its vast social implications. 





Mental Disease—America’s No. 1 Health Problem 


JOSEPH SINGERMAN 


Commerce High School 
HE APPALLING number of severe mental 


cases among the American population has 
been alluded to so many times that it hardly 
needs repetition. Of the children now attend- 
ing American public schools, one million will 
spend part of their adult lives in mental hos- 
pitals. That is based on a general over-all 
population average. In spite of the large per- 
centage of selective service rejections on 
neuropsychiatric grounds, over forty per cent 
of medical discharges from the service fell 
in this category. No doubt, the percentage is 
appreciably higher if we assume that some 
gastro-intestinal breakdowns, the next highest 
cause of disability discharge, were basically 
psychoneurotic. 

Considerable attention is given by science 
teachers to the causes and cures of diseases 
caused by various types of micro-organisms, 
little or none to mental illness. Yet, more 
hospital beds are occupied by mental patients 
than by all other mental illnesses combined. 
There is much that we can do in education. 
Much that we have been doing was negative 
in value. We emphasized the hereditary fac- 
tor far out of proportion to its actual bear- 
ing. There was neglect of the role played by 
environmental factors, such as security and 
nutrition, satisfying leisure time activity and 
rest. We taught that alcoholism brings on 
mental deterioration, but we neglected to point 
out that alcoholism may often be traced to 
conditions of economic or social insecurity, 
or to lack of purposeful and satisfying em- 
ployment. A_ superstitious attitude toward 
mental illness is rampant, so that in many 
respects treatment of patients in mental hos- 
pitals is little removed from the barbarism 
of two centuries ago. As teachers, we must 
build up an objective attitude toward illnesses 
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of the mind as we do toward bacterial dis- 
eases. 

The low incidence of neuroses among civil- 
ians of the Soviet Union is a point of par- 
ticular interest. The soldier knew well that 
he was fighting for a purpose, for a cause 
that was close to his home, his heart, his per- 
sonal needs and aspirations. He would have 
been in a bad way if he were to observe the 
suffering of his people and destruction of his 
land, but denied the opportunity and_ the 
wherewithal to fight back. As for the Soviet 
citizen, | can do no better than to quote Dr. 
Edward Young, noted Boston physician, who 
recently remarked, “The Russians don’t have 
time to worry. They are too busy working.” 
This poses a lesson for us, a lesson that should 
be taught in biology and in general science. 
An idle life cannot be a happy life. Purpose- 
ful, productive work that is satisfying to the 
individual is conducive to happiness. Study 
can be purposeful and satisfying. 


Mental and Physical Interdependence 
HE IDEA of the independent functions of 


mind and body is more outmoded than 
many people suspect. True, it has long been 
recognized that the state of mind will affect 
one’s digestion, may cause headache and con- 
stipation. But how many people know that 
there is evidence to indicate that in some cases 
psychotic factors are decisive in bringing on 
asthma, hay fever, arthritis, rheumatic fever. 
and diabetes? There is even the suggestion. 
seriously made, that in succumbing to diseases 
like poliomyelitis, besides the factors: of fa- 
tigue, heredity, age and nutrition, emotional 
tension plays a part. Of course, in every new 
discovery enthusiasts are liable to make ex- 
treme claims before the thorough test of ex- 
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and this last 
contention no doubt belongs in that category. 
\t any rate, the mental state may be one of 


tensive scientific observation; 


the factors, albeit sometimes infinitesimally 
small. It is interesting to note that our ideas 
on this are changing. 

For those who are especially interested, 
there is a treatise, Psychosomatic Medicine, 
by the eminent doctors, Edward Weiss and 
QO. Spurgeon English, published by W. B. 
Saunders, Philadelphia, Pa. Dr. Weiss heads 
the recently formed Committee on Research 
in Psychosomatic Medicine, under the auspices 


of the National Mental Hy- 


giene. 


Committee for 


—pigeene almost took a step forward when 
the National Mental 
faltered at the last moment. 


it recently 
Health Act. but 


when it removed from the act the necessary 


passed 


appropriation. If this appropriation is made 
in the coming year, the legislation will go to 
“the very heart of our No. 1 health problem,” 
quoting Albert Deutsch of the newspaper. 
PM, “which accounts for 600,000 victims in 
mental hospitals, at least a million more sick 
enough to require hospital treatment, and 
some eight million psychoneurotics who should 
be—but aren't getting medical attention.” The 
bill would provide for research and for clinics. 
It would be a serious mistake if Congress fails 
Nevertheless, 
Surgeon General Thomas Parran lost no time 
in setting up a National Mental Health Ad- 
VISOry 


again to provide these funds. 


Council comprising six nationally 


eminent psychiatrists. 


Mental Illness and Unemployment 


The Metropolitan Life Insurance Company 
reports a rise in suicides following V-E Day. 
in contrast rate. There 
are informed, that some of 
the rise, at least, “is attributable to the sharp 
cutback in industrial activity and the conse- 
quent reduction in employment. Part of the 
upturn,” they continue, “probably stems from 
the difficulty of adjusting to civilian life . . . 
Economic and psychological factors always 


with a wartime low 


is no doubt. we 


play a large role in determining the level of 
the suicide rate.” 

You may be asking yourself what implica- 
lion this may 


have for the science teacher. 


Metropolitan urges that “agencies should in- 
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tensify their efforts to help individuals solve 
their personal difficulties in a rational way 
instead of resorting to despair.” First, let us 
realize that for every person driven by un- 
employment, and insecurity too, to self de- 
struction, many thousands are impelled by 
the same forces to “despair” or psychoneu- 
rosis, if you will. The suicide rate, in other 
words, is an indicator of the incidence of men- 
tal illness. The way to meet unemployment 
rationally is to provide for full employment 
and for security. Those interested in amelio- 
rating the nation’s number one health prob- 
lem can give concrete help by vigorously sup- 
porting measures aimed to extend our social 
security law. The recent Congress failed to 
pass such a measure, represented by the Wag- 
ner, Murray, Dingell Bill. Discussion of eco- 
nomic factors has a place in every classroom 
Not 


it belongs there. 


where health is a topic for consideration. 
only does it have a place, 


DEQUATE food is, to a considerable de- 

gree, a concommitant of full employment. 
A group of conscientious objectors submitted 
themselves to an experiment involving the 
effects of a starvation diet, equivalent to that 
of millions in Europe and Asia. Their read- 


ing habits, from an original fare of the 
philosophy of Santayana and Aristotle, 


dwindled and deteriorated to detective stories, 
then to Dick Tracey comic strips. They final- 
ly sank into a kind of stupor in which they 
were interested in nothing. Proper and ade- 
quate food is essential to good mental health. 

For the youngster, | should say good men- 
tal health simply means happiness resulting 
from one’s personal adjustment to family. 
social and business life, as well as to one’s 


self. 


Requirements for Good Mental Health 
Physical health 
Satisfying, purposeful activity in work and 
play 
Adequate rest 
Wholesome social life 
Economic security 
Adequate and steady family income 
Workmen’s compensation law 
Insurance 
Federal Social Security laws 
Continued on Page 47 
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Audio-Visual Aids 











The editor of this department will attempt to bring before the readers of this publication the latest articles 
written by science teachers who are making effective use of various forms of audio-visual teaching materials. 
He will also endeavor to present a cross-section of educational opinions on audio-visual aids he may gather in 


travelling about North America. 





Our New Editor 


E ARE ANXIOUS that you become ac- 
quainted with Mr. Charles R. Crakes, the 
editor of our new Audio-Visual Aids Depart- 
ment. We believe you will want to write him 
about your problems. 

Mr. Crakes is an educator as well as con- 
sultant and lecturer in the audio-visual field. 
having served as teacher, principal and super- 
intendent in junior and senior high schools 
before beginning his current work. 

During the past thirty months he has trav- 
eled in thirty-five states and five provinces of 
Canada, participating in the programs of 288 
educational conferences with an aggregate at- 
tendance of 22,560 educators. The major part 
of these conference programs has been de- 
voted to the audio-visual movement. In addi- 
tion to these activities he finds time to serve 
as instructor for the graduate course in Audio- 
Visual Aids at Northwestern University for 
the summer sessions and also as leader for 
the two-weeks workshop at Stanford Univer- 
sity. Among the addresses recently given are, 
“Implications of the War Training Programs 
for American Education”, “Selection and 
Evaluation of Audio-Visual Materials”, and 
“Organization and Administration of an 
Audio-Visual Program.” This brief glimpse 
of a few of his activities we believe you will 
appreciate having. 


CHARLES R. CRAKES 
Audio-Visual Editor 


Mr. Crakes brings to our readers a_prac- 
tical viewpoint and a willingness to help 
whenever he can be of service. We want you 
to write him, tell him what you are doing in 
the audio-visual field, and request help on 
your own problems. 








A Message From the 


Greetings to the members of the National 
Science Teachers Association of the United 
States. As a fellow educator and a worker 
in the field of audio-visual aids the writer 
has come to recognize the efficiency with 
which so many science educators are using 
audio-visual teaching materials. It has also 
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Audio-Visual Editor 


been noted with interest that many of our 
outstanding audio-visual aid directors come 
from the ranks of science teachers. In travel- 
ling through this nation and Canada, atten- 
tion is attrracted to the fact that it is gen- 
erally the Science Department that makes the 
first use of audio-visual aids and in the ma- 
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jority of cases also makes the most effective 
use of these materials. 

In accepting the editorship of this depart- 
ment, the writer wishes to emphasize the need 
for cooperation between the readers of this 
publication and the department editor. This 
cooperation may be developed, first by sub- 
mitting articles describing how make 
effective use of audio-visual teaching materials 


you 
in your science program. The paper should 
range between 800 to 1,400 words in length 
and describe just how you make use of a par- 
ticular material or group of materials. At- 
tach two or three pictures properly identified 
(clear snapshots) to your manuscript. Maga- 
zine editors always like to use illustrations, 
particularly on audio-visual aids. If you know 
of some science teacher doing an outstanding 
job in using or producing audio-visual aids, 
send us his name and we will invite him to 
submit an article. 

A second method of cooperation will be to 
submit questions on any problem confronting 


you or your colleagues in your attempt to 
make more effective use of audio-visual teach- 
ing materials. The ques- 
tions should provide a vitalized method of 
supplying brief but information 
which will assist all teachers in their en- 
deavor to make better use of all forms of 
Should the 
tions be of a general nature, they will be 
answered through this department. Those of 


answers to these 


accurate 


these teaching materials. ques- 


a specialized nature will be answered by di- 
rect correspondence. 

Your department editor hopes to hear from 
a large number of readers early in this new 
school year. Suggestions are solicited on how 
to make this section of the Journal function 
for the greatest number of members. 

Manuscripts and questions may be sent to 
the Audio-Visuals in Science Editor, care of 
this publication, or directly to him at Chicago 
address indicated in Directory 
mental Editors. 


of Depart- 


Some Problems Facing the Classroom Teacher in Connection With 
the More Effective Use of Audio-Visual Teaching Materials 


N STARTING with the use of any new ma- 
terial or classroom procedure, a wise teacher 
considers the various problems which will 
confront her, while at the same time deter- 
mining the values accruing from the use of 
such techniques. In setting up these prob- 
lems, the writer realizes that there must be a 
reasonable answer developed for each. It is 
planned to develop the solutions for these 
questions in future issues of the Journal. In 
any of these 
topics will be welcomed by all readers. 


the meantime, comments on 


1. The lack of accoustical treatment of walls 
and ceilings in the average class or projection 
room. 

2. Improper ventilation of the classroom 
during projection of films. Too often win- 
dows are closed and shades tightly drawn. 

3. The indirect lighting of the 
classroom after natural light has been ex- 
cluded for the showing of projected audio- 
visual materials. 


proper 


1. The in-service training of teachers in the 
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proper utilization of all types of audio-visual 
material. 

5. Anadequate source of the various types 
of materials required by the teacher. These 
include models, exhibits, 314x4 slides, flat 
pictures, 2x2 slides, filmstrips, silent and 
sound motion pictures, transcriptions and 
radio. 

6. The availability of such materials. Time 
element involved in getting materials for 
specific dates. 

7. Cost of such materials. Rental and trans- 
portation fees; also, purchase price if ma- 
terials are to be owned by the school. 

8. Production 
visual materials 


Exhibits. slides, 


pictures. 


within the school of many 
to be used by the teacher. 
filmstrips, 16 mm. motion 


9, The operation and care of equipment. 
The problem also includes proper housing of 
equipment. 

10. The number of films and other tvpes 

Continued on Page 44 
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= Science Cluls at Work 


Edited by DR. ANNA A. SCHNIEB 


State Teachers College 











Richmond, Kentucky 


@ A department devoted to the recognition of the splendid work being done by the science club members and their 


sponsors in the various State Junior Academies of Science. 


Material for this department, such as student made 


projects; demonstrations and posters; outstanding club programs; state and regional meeting announcements 


should be sent to Dr. Schnieb. 





Historical Review of the Oklahoma Junior 
Academy of Science 


EDITH R. FORCE 


Out of State Correspondent 
KLAHOMA has at times been dubbed “The 


Misfit State.” Editorial comment has re- 
torted with “She is Awful But We Love Her.” 
It may be an inspiration to others to read of 
the difficulties and struggles in organizations 
of the Junior Academies of Science. as well 
as about the splendid accomplishments of 
students and teachers working together. 

Oklahoma had the spark of student science 
club organization ignited by M. P. Hatchett, 
in the International Natural History Exchange 
in 1919. In 1930 the American Association 
for the Advancement of Science presented a 
suggestive framework of organization of jun- 
ior scientists to the Academy. In February. 
1935, the Executive Council appointed a Di- 
rector of High School Relations who was a 
high school teacher of science, with Dr. Frank 
Brooks, as the Senior Advisor, for an indefin- 
ite time. 


FTER THE study of the work of other states, 
an organization called “The Association 

of Science Students of the Oklahoma Academy 
of Science” was set up by vote of the Coun- 
cil. The Director was appointed chairman 
and advised to choose regional chairmen who 
were geographically located in the state for 
the effective work of the affiliation of science 
clubs. These chairmen were sanctioned by 
the Council. The purpose of research and 
the field of scientific endeavor was stressed 
with each local science club upon affiliation 
with the Association .. . Many of the activities 
of the High School Relations Committee had 
immeasurable results. The growth was evi- 
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Tulsa, Oklahoma 


denced by 27 new Senior Academy members. 
all sponsors of chartered science clubs from 
14 different towns with 800 student 
members. Publications consisted of News 
Letters from 35 to 50 pages issued three and 


about 


four times a year. Supplementary aids were 
solicited from fifteen established State Junior 
Academies, especially the Illinois Academy 
directed by Louis Astell for nineteen years. 
These with other club helps, teacher aids. re- 
search reprints and the like. were distributed 
upon request throughout the state. A Roster 
of Science Clubs was made together with a 
list of. Academy of Science members accord- 
ing to their towns, thus making it possible 
for each of the local clubs to contact the Sen- 
ior Academy members for program assistance. 
A list of 34 speakers with 101 topics was 
made available at little or no cost to the af- 
filiated local clubs. Exhibits of the work of 
high school science students were displayed 
for the state and district Education Associa- 
tion meetings as well as for the Senior Acad- 
emy commercial 
exhibitors and apparatus companies resulted 
in establishment of prize awards for the local 
clubs. 


INCE THE dues of the Junior members was 

nominal, ten cents per student plus $1.00 
for charter for the affiliation, it was neces- 
sary to secure support from the Senior Acad- 
emy. At this time expansion seemed limited 
only by funds. 1937, the Di- 
rector of the Junior Academy of Science wrote 
in the Annual “Many 
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of Science. Contacts with 


In December. 


report: intangible 




















things cannot be For 
example, the tones of encouraging letters; the 
thanks for assistance with teacher aids; the 
recognition 


recorded accurately. 


have 
graduated and gone to teaching, becoming 
club sponsors after years of Academy mem- 
bership during college years following Junior 
and Senior High School Science Clubs; the 
response of journals and out of state leaders 
in desiring 


of college students who 


information about methods of 
work in Oklahoma; contacts with something 
over 1,000 students who carry membership 
cards of The Association of High School Sci- 
ence Students of the Oklahoma Academy of 
Science. This is training in Academy aims 
and purposes which will always direct student 
The 


who have come two to 


interests as the scientists of tomorrow. 
number of students 
four times to the Academy meetings in the 
last two years is noticeable. Dr. Otto Smith 
speaks of it as. “High School conscious . s 

“Yet there is need of the personal interest 
of the many Academy members with the High 
This 
will not only benefit them, but direct the mind 
of the students to state institutions for college 
training .. 


School teachers in their own region. 


. Since here has been some science 
student organization effort in Oklahoma since 
1919, coming to a high peak in 1926, again 
in 1930 and again at the present time, with 
the expenditure of about 300 dollars in the 
last five years by high schools and academies, 
in addition to the personal expenses of in- 
lerested should made 
more a permanent and stable organization? 
Should not there be a vote of confidence of 
these efforts of Academy members who have 


persons, this not be 


added interest and members and improved 
leaching in Oklahoma?” 


THIs VOTE of confidence did not come. The 

financial support was cut off and the con- 
tacts in the Executive Council discontinued. 
although the Director was elected a Fellow of 
the Academy in acknowledgement of the 
“splendid organizational work with the stu- 
dent science clubs in Oklahoma.” 

In October. 1938 enough local science clubs 
had ratified a Constitution of the Oklahoma 
Junior Ac ademy of Science. sending funds to 
pay the debts and continue its usefulness. 


Then came the war and its completely dis- 
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integrating effects. Only one district, out of 
seven, assisted by the fine science faculty of 
the local University (University of Tulsa) 
held up the state organization. Regular meet- 
ings were held for the local clubs in the fall 
and spring, for as many as could get to them 
from district or state. It was possible to re- 
activate the state Junior Academy of Science 
meeting in December, 1945. In April, 1946, 
about 250 students and teachers held a first 
class District meeting, with enthusiastic pro- 
gram of speakers, luncheons and tours with 
Bartlesville the host town. 


N THE MEANTIME, representatives of the 
Oklahoma y of Science were func- 
tioning as an “Affiliation Committee.” At 
the invitation of Sister Marion, Director of 


the Junior Academy. this committee met with 


Academy 


the representatives of the sponsors of the Jun- 
ior Academy and laid plans for an “affilia- 
tion.” In February, 1945 the Executive Coun- 
cil of the Oklahoma Academy voted to affili- 
ate the Junior Academy of Science. To quote 
in part the by-laws with the Articles of Affilia- 
tion: “The affiliation implies formally a 
friendly mutual, helpful relationship between 
the Academy and its affiliates, and construes 
no loss of independence on the part of either 
The affiliated organizations’ 
members may become members of the Acad- 
emy without the payment of the entrance fee; 
they have the right to present papers before 
the meetings of the Academy; and they have 
the right to use the circulating library of the 
... The affiliated or- 
ganization has the right to hold its meetings 
in conjunction with those of the Academy and 
the right to participate in mutual problems as 
Article 6.” 


organization. 


Academy if one exists 


outlined in 


So again the trend is “up and on” in Okla- 


homa Junior Academy of Science. Some 
teachers have the faith that young students 
“experimenting in laboratories in their base- 
ments, garages and workshops in attic bed- 
rooms or collecting rocks, bugs, butterflies 
or snakes, will have no time to misspend 
May these 
teachers and students have the whole hearted 
support of time and money to hold this back- 


log for a DEMOCRATIC AMERICA OF 
TOMORROW! 


energy in juvenile delinquency. 


25 

















This and That 











NORMAN R. D. JONES 


Vice-President and Membership Chairman 


Carrol C. Hall of Springfield (Illinois) 
High School is Democratic candidate for the 
Sangamon County Superintendent of Schools. 

Dr. Paul E. Kambly, formerly lowa State 
Director of NSTA, has accepted a new posi- 
tion at the University of Oregon, at Eugene. 

Mr. R. E. Dietmeier, formerly Montana Di- 
rector, is now head of the chemistry depart- 
ment at Clark Junior College, Vancouver, 
Washington. 

Sr. Lebron Ortez served as Director of the 
Summer School for the Guayama Puerto Rico 
High School. He was also re-elected Presi- 
dent of the Puerto Rico Science Teachers Asso- 
ciation, a NSTA affiliate. 

Dr. Morris Meister, NSTA President, served 
as one of three guest speakers at the Univer- 
sity of Wisconsin summer seminar. 

Mr. I. E. Blume, NSTA Central Ohio Area 
director, served as Naturalist at the Crater 
Lake (Oregon) National Park last summer. 

Mr. George M. Rawlins, NSTA Treasurer, 
recently accepted a position at State College. 
Clarksville, Tennessee. 

Mr. Harold W. Baker of Cleveland, Ohio, is 
now located at Sacramento, California. 

The Gordon-Taggart-Enfield triumvirate, 
which so successfully organized the Southern 
California Science Teachers Association, a 
NSTA affiliate, were re-elected for 1946-47. 
This group secured the services of Dr. Robert 
H. Millikin, President of the California Insti- 
tute of Technology, as a sponsor-consultant. 


New Orleans Advance 


The New Orleans school system recently 
took a forward step when it voted to return 
to the 7 period week (2 double period labora- 
tory sessions), as part of its post-war advance- 
ment of science program. 


Summer School-Memberships 


Dr. S. Ralph Powers of Columbia Univer- 
sity and Dr. Hanor Webb and Mr. Jacob 
Shapiro at Peabody Teachers College again 
secured NSTA 


their summer sessions. 


many memberships during 
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One-hundred Per Cent Schools 


For the second straight year Mr. J. A. Con- 
rey, Wyoming State Director, reports his 
school at Laramie as 100 per cent in NSTA 
membership. 


Library Memberships 
Please check to see that your school and 
your public library takes out a NSTA mem- 
bership in order to receive our publications. 


Return Servicemen 
Typical communications received in the 
same mail a few days ago from Ray L. Horn- 
berger and Francis W. Lang, express the feel- 
ing of many returned servicemen, “Have just 
been discharged from the Service and desire 
to renew my membership after a lapse of 
several years.” 
Membership Service 
You have received two publications without 
additional cost since the last Science Teacher 
reached you, “Serving Through Science,” and 


“Specifications for Commercial Supplementary 


Teaching Material.” These came to you as an 
added feature of our special service to you. 
Be sure to check with our Membership Serv- 
ice Committee to see if they have had a chance 
to review any materials with 
which you are familiar that might be made 
available to our members. 


new science 


Deceased 
Prof. C. L. Swisher, North Dakota Agricul- 
ture College, Fargo, North Dakota. 


Yearbook 

The 1946 Yearbook, “Time for Science 
Teaching,” will be off the press in November 
(we hope). All 1945-46 members will be sent 
a copy as part of their membership dues. 
Additional copies will be available at $.50 
each. 

Change of Address 

Please notify us of any change of address, 
so that you can be assured of receiving your 
publications. They cannot be forwarded with- 
out payment of additional postage. 
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British Science Masters Association 

The article appearing in the April issue of 
The Science Teacher about “The Science Mas- 
ters’ Association” should have been credited 
to Mr. A. E. E. McKenzie and not to Mr. 
G. H. J. Adlam. 

Also I would like to add that any of our 
members desiring membership in The Science 
Masters’ Association (receiving “The School 
Science Review” approximately a 150 page 
Journal) can send the dues to the writer of 
this column “This and That” for transmission 
to England. Dues are 12 shillings, sixpence 
($2.50 approximately). In order to take care 
of exchange, mailing costs, etc.. please en- 
close $2.75. 

Renewal 

This is the last issue of The Science Teacher 
on your 1945-46 membership. Be sure to send 
in your 1946-47 dues immediately (if you 
have not already done so) so as to get your 
December copy without delay. It is through 
your membership that we can be of greater 
service to you and your fellow teachers. 

New Directors 

Mr. Ralph E. Keirstead, 229 Grandview 
Terrace, Hartford 6, Connecticut. 

Miss Agnes S. Holdahl, 24 Robin St., Al- 
bany 5, New York. 

Mr. Donald Kumro, 289 Winspear Ave., 
Buffalo, New York. 

Mr. Dick Lape, 183 Oxford Ave., Buffalo, 
New York. 

Mr. Norman Paul, 
Kenmore, New York. 

Mr. Jerome Kuderna, Alabama Polytechnic 
Inst., Auburn, Alabama. 

Mr. LeRoy Alford, High School, Buena, 
Vista, Colorado. 

Mr. LaVerne E. Davis, 916 North 20th St., 
Boise, Idaho. 

Miss Frances Dunbar, 252 Bedford Drive, 
Baton Rouge 12, Louisiana. 

Mrs. Claudine Ball, Box 287, 
Mississippi. 

Dr. Amy LeVesconte, Baylor College, Bel- 
ton, Texas. 

Dr. Grady P. Parker, A. 
College Station, Texas. 


261 Wardman 


Road, 


Louisville. 


& M. College, 
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Mr. Roy FE. Gilbert, 620 5th Ave.. Salt Lake 
City, Utah. 
Mr. W. E. 


Kansas. 


Simpson, 731 South 9th, Salina, 


Meetings 


Another very fine meting is being planned, 
to be held in connection with the A. A. A. S. 
meeting in Boston during the Christmas Holli- 


days. It will 


be well worth your while to 


attend, so plan now to be there. 


Science Talent Search 


Science Service, Washington, D. C., would 
like for you to urge your students to enter 
into the Science Talent Search competition. 
Also urge early completion of projects, ete.. 
as too many worthwhile prospects fail to do 
so before the December “deadline”. thereby 
dropping out. 

The writer followed this procedure and was 
pleased to have the 1946 Winner of the West- 
inghouse Science ‘Talent Search.Jules Kernen. 
In order to secure Dr. Watson Davis of Sci- 
ence Service to present the award to Jules, 
the auditorium session in his honor was held 
during the A. A. A. S. convention in St. Louis. 
Platform guests on this occasion were, Mr. 
A. O. Baker, Mr. Hubert J. Davis, Miss Edith 
R. Force, Dr. D. L. Gamble, Mr. James Gebb- 
hardt, Mr. Emil Massey, Dr. Morris Meister, 
Miss Greta Oppe, Miss Margaret Patterson, 
and Dr. Reuben T. Shaw. 


Slogan 


Each member to secure at least one new 
member and try to make school membership 
in NSTA 100 per cent. 


Puerto Rico S. T. A. Officers 


President—Sr. Lebron Ortiz; Vice-presi- 
dents, representing Junior High School—Mrs. 
Providencia Lopez; Senior High School—Mrs. 
Carmen Herrera; University High School 
Dr. Julio Garcia Diaz; Secretary-Treasurer— 
Miss Gloria Alicia Fernandez; Board of Di- 
Miss Diana Cameron, Miss Cruz 
Selenia Ortiz, Mrs. Mercedes Gorbea de Gon- 
zales, Miss Rosa M. Baez, Mrs. Pepita Janer, 
and Mr. Felix Pereira. 


rectors 
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Publications 
The Science Teacher is actively interested 
in any material you may have for publica- 


tion, particularly functional material. We 


would like to know, for example, just how 
you are teaching the concepts involved in 
radar in your courses on any level of learn- 
ing. How are you handling other new ideas? 
What different methods are you using? 

Associations should keep us informed as 
to the excellent papers presented on their pro- 
grams. We want to give space to as much of 
this material as we can. 

Association members who would like at 
some time to publish an article should write 
to the editor stating their interests. The edi- 
tor does not have a list of the membership 
and could not possibly write you for a contri- 
bution when in search for an author for an 
article. 

Association Calendar 

We would like to carry a calendar of events 
as a regular feature of the journal. So we are 
inviting you to write us as to the time and 
place of your association meetings for use 
in this column. Also we would like to have 
a list of your officers for our files so we can 
keep in close touch with you. This applies 
both to associations affiliated with the Na- 
tional Science Teachers Association and to 
those that are not. We believe in all science 
teacher groups working together. 

Paper Troubles 

Publishers also have their troubles with 
shortages—chieflypaper. At present we are 
unable to locate anywhere the kind of colored 
cover stock we usually use. Because of the in- 
creased cost of producing it in color, it is not 
currently being made. We trust that the stock 
we are forced to use will serve the purpose. 
Revision of Officer and Staff Page 

The need for conserving all space in the 
journal makes it necessary to change the plan 
for the staff and officer pages so that a rota- 
tion among groups being served will be made 
during the four issues of the year. Conse- 
quently, if your association is among those 
previously listed in the journal, you may ex- 
pect to find it in one of the issues of the year. 
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News and Aunouncements 











if it is not in the current one. 

In order to serve better the needs of the 
National Science Teachers Association some 
changes will be made during the year in the 
editorial staff, setting it up more on a depart- 
mental basis. Several new members are to be 
added. 


Boston Meeting 

The Boston meetings of the National Sci- 
ence Teachers Association for December 
27-30 promise to be the best we have ever 
had, according to an announcement by Dr. 
Morris Meister, president of the association. 
All who can possibly attend will want to be 
present. Details of the meeting will be given 
in the December issue. 

Room reservations for the meetings must 
be made individually. In the October 4 issue 
of Science you will find a list of hotels and 
room rates and also a reservation blank to 
be mailed to the Housing Bureau, Chamber 
of Commerce, Boston. We advise that you 
seek accommodations. For the NSTA meet- 
ings you will likely be most conveniently 
served at the Statler or the Copley-Plaza 


Hotels. 
WHAT IS IT? 


Continued from Page 15 

8. Small prizes, of course, tend to arti- 
ficially stimulate interest; awards made in as- 
sembly make the prizes even more attractive. 

9. Finally, it should be realized, that for 
classes in science, the “What is it?” is only 
an opening to learning such concepts as life 
zones and conservation, and certainly the 
purely naming feature is not to be considered 
an end in itself in the higher grades. Teachers 
who use this project in elementary science, in 
high school biology, and in college teacher 
training courses, should try to formulate ap- 
propriate objectives beyond the naming stage. 
If the teacher has clear objectives in mind, 
she can use the interest aroused by the dis- 
play, in guiding her charges to a knowledge 
of fundamental concepts. Naturally the diffi- 
culty of these attainable objectives will vary 
with the grade level, and no one is better able 
to know the capabilities of her students than 
the classroom teacher herself. 
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CAVITY RESONATORS 

Continued from Page 11 

diameter of the disk is assumed to be three- 
halves the wave length the fields appear as 
in Fig. 3b. 

The reflections of the waves on the walls 
of resonator are not easy to show pictorially 
but the idea may be directly transferred from 
the analogy of the two wire transmission line 
with little loss in generality. 

What advantages do these cavity resonators 
have that make them necessary? And why not 
use them at all frequencies if they are so 
good? Taking the second question first, the 
size of the resonator becomes impossibly large, 
about 500 feet in diameter for a broadcast 
station at a frequency of approximately 1100 
kilocycles. 


HE ADVANTAGES all are related to a single 

attribute of a cavity resonator—that the 
power losses in the resonator are very small 
indeed. The losses which occur are those in 
the inside surface of the resonator and may 
be likened to the losses of a sound chest in 
the walls. 

To make these power losses as small as pos- 
sible the walls are sometimes silver plated, 
silver having the smallest electrical resistance. 
Since the high frequencies used cannot pene- 
trate deeply within the surface of the conduct- 
ing walls a plating a few thousandths of an 
inch thick is quite adequate. 

When the losses are small the cavity res- 
onator acts as a very selective filter, sensitive 
to only the frequency for which it was de- 
signed, and certain harmonics. In fact, so 
selective is the cavity resonator that if its re- 
sponse to a frequency of 10,000 megacycles 
is called 100, its response to 9,994 megacycles 
is less than 50. A conventional circuit used in 
radios having resonance at 1000 
kilocycles would have had a response of 50 
at 990 kilocycles 
the cavity resonator by some 15 times. 


ordinary 


not nearly as selective as 


NOTHER way of expressing the same low 
loss characteristic of the cavity resonator 

is to note the time required for the response 
to die down when the source of energy is re- 
moved. If the excitation or energy source is 
suddenly removed from the cavity resonator 
described above the electric field amplitude 
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within the resonator will have died down to 
36 units after about 500 oscillations. 
pare this with some familiar resonator like 
a child’s swing. If we “let the old cat die”, 
as the saying is, only an unusual swing will 
have 20 oscillations before the amplitude has 
dropped to one-third the original value. To 
go back to the sound chest analogy discussed 
above, one can experiment with the decay of 
sound in an empty 


Com- 


room when the sound 
It is easy to notice the 
sharp reduction in the sound when furniture, 
drapes or rugs are placed in the room. The 
additional losses induced by the non-reflect- 
ing surfaces have reduced the ability of the 
sound chest to maintain the oscillation. It 
likewise has reduced the ability of the room 
to be selective toward certain frequencies as 
can easily be ascertained by experiment in 
the same room. 


source is removed. 


ECAUSE the walls of the cavity resonator 

are good conductors and reflect the elec- 
tric and magnetic fields, these fields cannot 
get out of the resonator. In other words the 
resonators permit very little radiation loss. 
Since the radiation from a wire or other elec- 
tric circuit with fre- 
quency, the importance of the cavity resona- 
tor, which does not permit radiation, to high 
frequency radar is seen. 


component increases 


A corrolary to the low radiation loss of the 
cavity is that outside sources of 
energy cannot cause effects within, unless de- 
liberately introduced. This shielding effect 
prevents outside interference. 


resonator 


Application of Cavity Resonators to 
Practical High Frequency Tubes 


Lighthouse Tube 

NATURAL application of cavity resonators 

would be to the conventional triode vacuum 
tube. This was done with the so-called “Light- 
house” tube, shown in cross section in Fig. 4. 
Here is a cathode, a grid and an anode of the 
ordinary tube, but they are placed very close 
together—the grid-cathode spacing being only 
0.004 inch or about the thickness of a human 
hair. The name of this tube is understood 
from the appearance of the glass and metal 
envelope. 

There is no particular advantage in the 
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Fi». 4. Cross section of a ‘Lighthouse’ tube. The 
tube is symmetrical about the axis. The glass parts 
shown insulate the grid connection. (Courtesy Gen- 
eral Electric Company.) 
lighthouse tube so far described except that 
the time it takes for the electron to move from 
one electrode to another has been very much 
shortened—to 2% or less of the time for con- 
ventional tubes. The advantage of the light- 
house tube is that its shape permits it to be 
easily inserted, anode end first, into two cavity 
resonators, one fitted between anode and grid 
making contact to the grid through the glass 
to metal seal and a second resonator fitted 
between the grid and the cathode. 

The lighthouse tube inserted into the two 
cavity resonators is shown in Fig. 5. With 
these resonators it is possible to use this tube 
at frequencies greater than 2,000 megacycles 

far higher than possible with any conven- 
tional tube. 


Klystron Tube 
tones radar-famous tube using cavity 


resonators is called the klystron. It was in- 
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Fig. 5. Cross section of a Lighthouse tube placed in 
two cavity resonators labeled A and B. The coup- 
ling units shown are used as connections to the 
resonators. The heavy lead from the anode cap is 
used to conduct heat away rapidly. (Courtesy Gen- 
eral Electric Co.) 
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vented in 1939 by the Varian brothers and 
Hansen at Stanford University because one 
of the brothers was a Pan-American Air Lines 
pilot who saw the necessity for using very 
high frequencies to guide airplanes. It is in- 
teresting to note that despite its novel design 
it was invented specifically for the purpose 
for which it has since been used and was not 
a by-product of other research. A high fre- 
quency electric generator was required—the 
klystron with its resonators was the result. 
An outline drawing of a typica! klystron 
is shown in Fig. 6. The two cavity resonators 
are called the “buncher” and “catcher”. The 
first buncher resonator changes the energy of 
each electron slightly. These then proceed 
along the drift space, the faster ones catching 
up with the slower ones. If the catcher resona- 
tor is at the right distance it will receive the 
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oe 
Fig. 6. Cross section of a klystron tube. The cavity 
resonators have flexible diaphragms to tune the cavi- 
ties. The drift space is located between the two 
resonators. The klystron is symmetrical about the 
axis. (Figures used by permission of Sperry Gyro- 
scope Co., Inc.) 


electrons in groups or pulses, the energy of 
which can be transformed into electric stand- 
ing waves in the cavity. Blessed with keen 
imaginations, the inventors of the device called 
these resonators “rhumbatrons” because of the 
rhythmic oscillations within. 
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HE KLYSTRON has practically nullified the 
spacing difficulties which were so important 
even in the lighthouse tube. The drift space 
between buncher and catcher can usually be 
of the order of 
with the few 
mentioned 


made a convenient distance 
acm or contrasted 
thousandths of an 
These resonators have also been made so that 
they can be slightly adjusted for different 
frequencies. By 


more as 


inch above. 


changing the spacing or 
angularity of the resonator grids or changing 
the colume of the resonators by squeezing 
them the frequency becomes a factor amenable 
to small changes. of the order of a few per- 
cent. 

Klystrons have been built to operate at fre- 
10,000 
formed an importane place in the use of these 


quencies of megacycles and have 


high frequencies in radar work. 
Magnetron Tube 
A THIRD TYPE of tube, which uses cavity 


resonators also, is the magnetron oscilla- 
tor, invented by Hull in 1921. This tube rep- 
resents a violent change in design of tubes 
since a magnetic field from a permanent mag- 
net or an electromagnet is necessary for its 
operation. This fact necessitates some novel 
design in the placement of the resonators. 

A schematic diagram of part of the mag- 
The cylindrical 
cathode at the center is surrounded by a larger 


netron is shown in Fig. 7. 


cylinder which is the anode. The holes in the 


anode are the cavity resonators, each con- 


nected to the central region by narrow slots. 
The ends of the resonators are covered in the 
actual construction to complete the closed sur- 
face. The hook at the right of the figure is 








Fig. 7. Sketch of parts of magnetron oscillator tube. 
The permanent magnet has one pole above and the 


other below the cathode. The cathode electron emit- 
ting surface C is shown dotted in the center. The 


output connection is at the right. (Figure used 
through the courtesy of Bell System Technical Jour- 
nal.) 
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Fig. 8. Four fixed frequency magnetrons. (1) 60 kw 
at 24,000 megacycies; (2) 100 kw, 9375 megacycles; 
(3) 1000 kw, 2800 megacycles; (4) 600 kw, 1280 
megacycles. Note the permanent magnets in posi- 
tion, that the tubes are made almost entirely of 
metal, the heat radiating fins and the one inch cube 
for scale. (Figure used by permission of American 
Telephone and Telegraph Co.) 


a probe which is used to take the energy from 
the resonator. 

The magnetic field used in the magnetron 
is placed so that the magnetic flux passes al- 
most parallel with the axis of the cathode 
and anode cylinders. Then one would find 
the north pole just above the tube and the 
south pole directly below. This magnetic field 
is easily supplied by a permanent magnet such 
as an alnico or other excellent magnetic ma- 
terial with a very strong flux of 1,200 to 
30,000 times the strength of the earth’s mag- 
netic field. 


N ELECTRON leaving the cathode is under 
the influence of two forces, one the attrac- 
tion of the positive charges on the anode pro- 
viding a radial component and the other pro- 
duced by the motion of the electron in the 
magnetic field. This second force is always 
perpendicular to the direction of motion of 
the electron and almost entirely in a plane 


Continued on Page 49 
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Revision of N.S. T. A. Constitution 


The committee for revision of the Constitu- 
tion, By-Laws, and Rules of the National Sci- 
ence Teachers Association in its report to the 
Board of Directors in Buffalo, New York, 
July 1, 1946, recommended a number of 
changes to adjust to present needs of the asso- 
ciation. The committee was appointed for 
this work because it was generally recognized 
that the By-Laws adopted April 1-2, 1944, in 
Pittsburgh, Pennsylvania, were of a tempo- 
rary character. The changes approved by the 
hoard of directors are presented in this issue 
of The Science Teacher as required by Article 
VII, Sections 1 and 2 of the By-Laws. Por- 
tions to be deleted, if later approved, are en- 
closed in parenthesis and additions are printed 
in italics. 


GOVERNING RULES OF THE NATIONAL 
SCIENCE TEACHERS ASSOCIATION 
The By-Laws adopted April 1-2, 1944, in 

Pittsburgh, Pennsylvania, were, for the most 

part, of a temporary character; effective only 

until a more permanent set could be formu- 
lated and adopted. The following Governing 

Rules, including Constitution, By-Laws, and 

Rules, (and Enabling Clauses,) were approved 

by the Board of Directors at the Cleveland. 

Ohio, meeting, September 15-17, 1944, and 

amended by the Board of Directors in Buffalo 

July 1, 1946. 

CONSTITUTION. 

Article IV, Section 1. The officers of the 
N.S.T.A. shall consist of a president, (one or 
more vice-presidents, a secretary, a board of 
directors,) a vice-president, a secretary, and 
such other officers as shall be prescribed in 
the By-Laws. 

BY-LAWS 
Article II, Section 1, A. Individual. 1. Ac- 

tive: Persons who qualify for membership 

may become active members in the N.S.T.A. 
by an annual payment of ($1.00) two dollars 

to the treasurer. (Four publications and a 

yearbook shall be delivered to all active mem- 

bers.) A member shall receive the journal 
and any other regular publications. The serv- 
ices of the national headquarters shall be 
available directly to all active members. Ac- 
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tive members may purchase all special bulle- 
tins and reports at a discount. 

Article II, Section 1, A, 2. Sustaining: 
Qualified persons may become members of 
N.S.T.A. as sustaining members by an annual 
payment of $5.00 or more to the treasurer. 
Sustaining members shall receive (four pub- 
lications, the yearbook,) the journal, any other 
regular publications, and all special bulletins 
and reports of the N.S.T.A. 

Article II, Section 1, B, 1. Affiliated Group: 
Any organized group of individuals interested 
primarily in science in its relation to educa- 
tion is eligible for this class of group mem- 
bership. (The annual dues shall be $2.00 for 
groups having 50 or more members. Smaller 
groups are eligible for membership without 
payment of dues.) Each affiliated group shall 
pay for one membership in the N.S.T.A., and 
designate one person to receive the journal 
and any other publications. All groups shall 
file their application for group membership 
with the president of the N.S.T.A. (Affiliated 
organizations shall retain their autonomy.) 
{ffiliated group membership in the N.S.T.A. 
shall not be construed as infringing in any 
way on the present or future plans or activi- 
ties of the affiliating group. 

Article III, Section 1. The officers of the 
N.S.T.A. shall be a president, (two general 
and four regional vice-presidents, a corre- 
sponding secretary, a recording) a vice-presi- 
dent, a secretary, and a treasurer. 

Article III, Section 2. The Board of Direc- 
tors shall consist of the elected officers pro- 
vided for in Section 1 together with addi- 
tional directors not exceeding fifteen persons 
elected at large from the Association. 

Article III, Section 4. The Executive Com- 
mittee of the N.S.T.A. shall consist of the 
(officers) president, the vice-president, the 
secretary, the treasurer, and the executive sec- 
retary. Until an executive secretary is named, 
one director, elected by the board of directors, 
shall serve on the Executive Committee. 

Article III, Section 7. The standing com- 
mittees of the Association shall be: Nomina- 
tions. Resolutions, (Year Book) Program, 
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THAT DO A GOOD JOB 
Chemistry and You 


Late Edition. Reliable, up-to-the-minute, teachable, interesting to the pupil - 
“a classic of good workmanship.” By B. S. Hopkins, H. R. Smith, R. E. Davis, 
Martin V. McGill, G. M. Bradbury. 


Chemistry Guide and Laboratory Exercises 


Late Edition. A combined Laboratory Manual and Study Guide with an Ob- 
jective Testing program furnished separately. (This Edition is based on the 
1939 Edition.) By G. M. Bradbury and Martin V. McGill. 


Physics Guide and Laboratory Activities 


Late Edition. A combined Laboratory Manual and Study Guide with an Ob- 
jective Testing program furnished separately. By Ira C. Davis, University of 
Wisconsin and Clifford Holley, University of Chicago. 


Other Best Sellers 


Experiences in Learning Guide in Biology 
General Science (3 Books) by Downing and McAtee 
NEW. Just off the press po . 
For grades 7, 8, 9, by Boyer, Living Things and You 


Gordon. Clark. and Shilling. by Downing and McAtee 
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Budget, Auditing, Professional Relations, 
(and) Public Relations, and Membership. 

Article IV, Section 4. Consultants shall be 
(elected) selected for a term of office deter- 
mined by the affiliated group. 

Article IV, Section 5. The standing com- 
mittees of the Association shall be named by 
the President. The number and term of serv- 
ice of the members of each committee (shall) 
may be determined by the Executive Com- 
mittee. 

Article IV, Section 6. The number and 
term of service of the members to be placed 
upon each special committee (shall) may be 
(as) determined by the Board of Directors or 
by resolution adopted by members of the 
Association. 

Article V, Section 4. The Board of Direc- 
tors may select, and determine the tenure of 
office and salary of (one or more) an execu- 
tive (secretaries) secretary and one or more 
asistants to give part or full time service to 
the national headquarters and related re- 
sponsibilities. 

The Board of Directors shall have the power 
to prepare, (and) approve. and amend bud- 
gets, to review the action of (subcommittees ) 
committees, to select the major business to 
be referred to the general membership, and to 
exercise other powers not assigned: to’ officers. 

Article V, Section 5. The (recording) sec- 
retary of the N.S.T.A. shall maintain a record 
of the official business of the N.S.T.A. and 
Board of Directors. He shall prepare an an- 
nual report for the general membership (.) 
(The corresponding secretary) and shall per- 
form such duties as may be assigned by the 
President or the Board of Directors. 

Article V, Section 6. The treasurer shall 
maintain the financial records of the Associa- 
tion with the assistance of the National Edu- 
cation Association as the official depositor. 
He shall prepare an annual report for the 
general membership and such additional re- 
ports as may be required from time to time 
by the Board of Directors. He shall authorize 
payments only upon written order of the 
President. The Board of Directors may re- 
quire a (surety) bond to cover the financial 
transactions of officers and members in the 
handling of all N.S.T.A. funds from the Treas- 


urer. 
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Article VI, Section 3. Robert’s Rules of 
Order Revised shall govern the conduct of all 
business meetings of the Executive Committee, 
Board of Directors and the Association. 

Article VII, Section 1. Amendment to the 
Constitution shall be made when 

a. The proposal has been sent to the mem- 
bers through the official journal or by mail 
at least sixty days prior to the (meeting of 
the members at which action may be taken) 
date on which action may be taken. 

b. Approved by two-thirds vote of the 
members voting. 

Article VII, Section 2. Amendments to the 
By-Laws shall be made when either of the 
following requirements have been satisfied 

a. 1. The proposal has been sent to the 
members through the official journal or by 
mail at least sixty days prior to the time at 
which action may be taken, and 

2. approved (by the members) by a two- 
thirds vote of the members voting, or 
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vote of the members voting and 


approved (by members) by majority 


2. approved by a majority of the entire 
membership of the Board of Directors (by 
two-thirds vote). 

Article VII, Section 3. 
Rules may be made by a majority vote of 
the Board of 
present. 


RULES 


(No doubt some of these rules may ulti- 
mately become a part of the By-Laws. For 
the present they) These rules are guides for 
the officers, subject to. amendment by the 
Board of Directors. 

Rule 3. The fiscal year of the N.S.T.A. shall 
be June 1 through May 31. 

Rule 5. (The Executive Committee of the 
N.S.T.A. shall hold its annual meeting in con- 
junction with the winter meeting of the Board 
of Directors. There shall be three other quar- 


Amendments to 


Directors when a quorum is 


terly meetings either by actual attendance or 
by mail. ) Reports of (these meetings) meet- 
ings of the Executive Committee shall be made 
to the Board of Directors within one month 
after the date of the meeting. 

Rule 9. All the affiliated organizations shall 
have equal access to reports of the N.S.T.A. 
and they shall be urged to give publicity to 

Continued on Page 43 
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BIOLOGY TEACHERS HAVE LITTLE TIME FOR— 


Collecting specimens 
Preparing media 
Maintaining cultures 


THE CAROLINA CULTURE SERVICE OFFERS— 


A complete culture collection of Bacteria, Fungi, Algae, Protozoa, and Invertebrate Metazoa. 
Dependable service insuring delivery in time for use. 
A guarantee of complete satisfaction. 


Quality biological materials at reasonable prices. 


Conjugating Paramecia, Pelomyxa, Drosophila Cultures, Aquarium and Terrarium Assortments, 
and Sterile Agar Slants and Plates. 


CAROLINA BIOLOGICAL SUPPLY COMPANY 
Elon College, North Carolina 
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Report of N.S.T. A. Meeting in Buffalo, June 1946 


NATHAN A. NEAL, Secretary 


Station WBOE 
ARLY IN June, 1946, President Philip G. 


Johnson called a meeting of the officers 
and directors to be held in Buffalo, New 
York on June 29, 30, and July 1. A majority 
of the officers and directors were present. 
There were seven general business sessions 
and one evening period devoted to committee 
meetings. This series of meetings constitutes 
a major event in the progress of NSTA. 

The work of the Professional Relations and 
Public Relations Committees was discussed 
at length. Several actions were taken by the 
Board of Directors in the direction of con- 
tinuing and guiding the activities of these two 
committees. A point of particular importance 
had to do with institutional memebrship in 
the NSTA. During the past year a number 
of institutional members have been brought 
into the Association. Membership fees paid 
by these organizations have constituted a large 
part of the total income of the Association. 
Much credit is due the Public Relations Com- 
mittee for the existence of this favorable situa- 
tion. Actions were taken requesting opinions 
from the governing bodies of the National 
Education Association and the American 
Association for the Advancement of Science 
on proper procedures which the NSTA Pub- 
lic Relations Committee may undertake in 
furthering a program of institutional mem- 


bership. 


FTER extensive discussion it was decided 
that NSTA Yearbooks will continue under 
somewhat the same plan as in the past. The 
way was left open for cooperation with other 
professional associations on Yearbook mat- 
ters. The title of the 1946 NSTA Yearbook is 
“Time for Science Instruction.” Professor 
Dwight E. Sollberger, State Teachers College. 
Indiana, Pennsylvania, is chairman of the 
1946 Yearbook Committee. Any members in- 
terested in writing comments on the subject 
of the 1946 Yearbook should communicate 
with Professor Sollberger. 
Mr. F. Olin Capps, as a representative of 
the National Committee on Policies in Con- 
servation Education, a ceoperative activity of 
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Cleveland, Ohio 


conservation, civic, scientific, and educational 
organizations, presented a preliminary report 
on the proposed “A Program of Conservation 
Education.” 

President Johnson reported on a plan for 
development of Resource Units. It was pointed 
out that Resource Units might be planned to 
aid science teachers in presenting various 
teaching units. Materials in a Resource Unit 
might include visual aids, bulletins, summaries 
of ideas on procedures, and special materials 


adapted for different types and sizes of 
schools. Such Resource Units might be 


worked out by committees in various 


cialized areas. 


spe- 
A nominal sum was set aside 
for the development of one experimental Re- 
source Unit. 


HE REPORT of the Committee on Resolu- 
tions included statements which reaffirmed 
belief in the necessity for Federal Legislation 
to aid science teaching at the high school 
level; approved in principle the establishment 
of a Science Foundation as embodied in bills 
now before Congress, believing that such a 
Foundation is necessary to our national wel- 
fare and offering the counsel and advice of 
the NSTA in relation to all aspects of high 
school science that are essential to the Founda- 
tion’s services, convinced that efficient science 
instruction on the high school level is in- 
dispensable in training the scientific personnel 
of the Foundation. 

It was further resolved and approved by 
unanimous of the Board of Directors 
“that the officers and directors of the Na- 
Teachers Association of the 
United States meeting in Buffalo on July 1. 
1946 call attention to the important contribu- 


vote 


tional Science 


tions of science teachers and teaching scien- 
tists to the peace and security of the world. 
Therefore, we urge that a communication be 
sent to the Preparatory Commission of 
UNESCO, meeting in London on July 5, 1946, 
that they give consideration to and develop 
plans for a world program of science educa- 
tion for all children and youth. If the forces 
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5235 Ravenswood Ave. Chicago 40, Illinois 
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Hopkins and Bailar Florence L. Meredith, M. D. 
A. new beginning chemistry text, The science of hygiene, treated 
modern in presentation and by an author who appreciates 
subject matter, invaluable for youth’s goals. Presents scien- 
use as.a reference book. In- tific ways of satisfying the high 
cludes data on concepts of school student’s desire to be 
atomic structure, group rela- popular, to excel in athletics 
tionship of the elements, new and to fit himself for a job 
scheme of presenting oxycom- Profuse pertinent, -interesting 
pounds, excellent illustrations, illustrations. Helpful questions 
and practical exercises preface each unit 
525 pages. $3.50 336 pages. $2.20. 
‘a 
D. C. HEATH and COMPANY 
Boston New York Chicago Atlanto San Francisco Dallas London 
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which science has liberated are to be used 
for the welfare of mankind and not for the 
destruction of civilization, people everywhere 
must gain a better understanding of these 
forces and the nature of the world in which 
they live; and NSTA puts its facilities and re- 
sources at the disposal of the UNESCO in 
the furtherance of peace and security through 
more and better science education for all 
peoples.” 


FFICIAL actions of the Board of Directors 
included adopting a fiscal year of June 1 
through May 31 to coincide with the fiscal 
year of the NEA; plans for mailing the 1946 
NSTA Yearbook separately from any other 
publication; raising the NSTA dues to $2.00 
per year as of October 1, 1947; continuing 
subject matter sections within the NSTA so 
as not to duplicate in any way the activities 
of affiliated groups, associated groups, and 
cooperating groups; and acceptance of the 
invitation for NSTA representation on the 
Cooperative Committee on Science Teaching. 


A Committee on Constitution Revision sub- 


mitted a report involving a number of major 
and minor changes in the Constitution, By- 
Laws, and Governing Rules of the National 
Science Teachers Association. These proposed 
changes are published elsewhere in this edi- 
tion of “The Science Teacher.” All changes 
must be voted on by the membership in the 
manner prescribed before becoming valid. 
Professor Harold E. Wise, University of 
Nebraska, Lincoln, Nebraska, chairman of the 
NSTA Consumer Education Committee, re- 
ported that a project in cooperation with the 
Consumer Education Study of the National 
Association of Secondary-School Principals 
has been completed. This report will deal 
with recommendations and specifications for 
charts, models, pictures, and other consumer 
education materials which have been and will 
continue to be furnished for classroom use 
by business and industrial firms. It is antici- 
pated that the distribution of this report will 
aid in standardizing and increasing the use- 
fulness of this type of consumer education 


material. Continued on Page 47 








The Standard of Comparison Among 
Science Texts! 
The WONDERWORLD OF SCIENCE Series 


An unexcelled science program for Grades i-9 





by Knox-Stone-Meister-Noble-Wheatley-Keirstead-Shoemaker 


Book One—Grade One 
Book Two—Grade Two 
Book Three—Grade Three 
Book Four—Grade Four 
Book Five—Grade Five 


We invite inquiries concerning this complete course in science for Grades One to Nine 
inclusive. 


CHARLES SCRIBNER’S SONS 
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Book Six—Grade Six 
Book Seven—Grade Seven 
Book Eight—Grade Eight 
Book Nine—Grade Nine 
Teachers’ Manuals available 
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Here's a thrilling new teaching aid that brings 
you all the latest up-to-the-minute news of 
science and industry in clear, simple lan- 
guage your students can understand! It's a 
new vital link between science and the class- 
room! 


Over 35 Full-length Features and 
150 other Articles in every issue— 
Pius Hundreds of Action Pictures! 


Yes, material from Science Illustrated will work a 
classroom miracle, raise student interest to a new 
high. You'll have complete first hand accounts ot 
hundreds of absorbing new developments in dozens 
of vital fields to draw on for lecture material! You'll 
find the latest news of Atomic Energy, Chemistry, 
Nutrition, Astronomy, Medicine, Zoology, Electron 
ics, Radio and dozens more—all illustrated with 
hundreds of plans, diagrams and color photographs! 
And this vast wealth of new material is brought to 
you by the greatest staff of scientific writers ever 
assembled on any widely-known magazine—over 200 
nationally known scientists, editors and 
consultants! 


GET SCIENCE ILLUSTRATED AT THESE 
BARGAIN PRICES—NOW! 


Think of it! You can get the next big twelve issues 
of Science Illustrated—a full year’s subscription 
for ONLY $3.00! And you'll find even bigger sav 
ings on the three year offer. But subscriptions have 
been coming in so fast, we can only accept a limited 
number at this time. So to be sure your order is 
accepted, mail this coupon below within the next 
ten days! 


authors, 












NO NEED TO SEND MONEY NOW! 
FILL OUT AND MAIL THE ORDER FORM BELOW 


» 
2 SCIENCE ILLUSTRATED, Dept. ST-11-46 
330 W. 42nd St., New York 18, N. Y. 
E Please enter my subscription to Science Illustrated 
g@ at the special low rate checked below. Begin with 
this month's new issue. Bill me later. [] Check box 
& here if you enclose payment. 
& (© 3 Years, $5.00 [] 1 Year, $3.00 
a (Saves you $4.00) 
rt Name 
« 4ddress 
8 City Zone State 
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CAVITY RESONATORS 


Continued from Page 31 

perpendicular to the axis of the cathode. The 
combination of these forces causes the elec- 
tron to move in a cycloidal spiral path around 
the cathode. One other force appears if the 
If these resonators 
have electric fields within them, opposite sides 


resonators are excited. 


of the slots in the anode are oppositely 
charged. This additional force influences the 
electron when it approaches the anode so that 
the electron give up energy to the resonator 
as it passed the slots. 


HE MANGETRON has ben used as a genera- 
tor over a very wide range of both fre- 
quencies and power. In Fig. 8 are shown four 
magnetrons complete with magnets. The fre- 
quency range, 1280 megacycles (23 cm wave 
length) to 24,000 megacycles (1.25 cm wave 
length) and powers from 60 to 1000 kilo- 
watts. (These powers are based upon the use 
of the magnetron in radar circuits where the 
magnetron is used for a very few 
seconds each millisecond). 


micro- 
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No discussion of these high frequency 
tubes would be complete without a mention 
of the. ““resnatron” tube developed during the 
war. Some means was required to “| 
create 


jam” oF 
interference over the continent of 
Europe to make use of radar by the enemy 
impossible. The resnatron developed for this 
purpose was a tetrode tube, one with a cathode. 
two grids and a plate. The two grids were 
connected together to make the space between 
them a field of free space, reminiscent of the 
buncher catcher of the 
klystron. The cathode and first grid are con- 
nected to form boundaries of a cavity resona- 


space between and 


tor, and the second grid and plate form boun- 
The 
tube was built for tremendously high power 
and for the moderately high frequencies of 
the enemy radar. 


daries of the second cavity resonator. 


It is interesting that the theory of sound 
resonators developed 50 years ago by Lord 
Rayleigh finds an application in electromag- 
netic cavity resonators of the ultra high fre- 
quency klystrons and magnetrons of our own 
time. 
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MESSAGE FROM PAST PRESIDENT 


Continued from Page 13 


All the groups have been hoping that the up- 
start parent would prove itself worthy of 
something better. 


This genealogical discussion could be ex- 
tended to a consideration of great grandchil- 
dren, nephews, fond uncles and illegitimates. 
Perhaps it is best to drop the whole idea lest 
some offense be taken to what has been given 
as a basis for understanding each other. A 
group need not suppress its individuality in 
order to cooperate. The strength of our fam- 
ily of science teacher organizations must lie 


in mutual mutual 


understanding. respect, 


mutual responsibility, and mutual service. 


ITH THIS discussion of the past, maybe 

it will not be considered an interference if 
a few statements of hopes and wishes are in- 
cluded. It is my hope that as leaders among 
science teachers we can all stand united as a 
family of science teacher organizations for a 
few rather basic principles. Our individual 
and organizational means of furthering these 
principles may differ. We may, at times, ap- 
pear to be working at cross purposes. Never- 
theless, throughout all developments we will 
endeavor to be true to our responsibilities 
our principles. What are these principles? In 
my humble personal opinion they are: 


1. The peoples of the world need the free- 
doms which science with ever, increasing 
effectiveness can give—freedom from 
disease, hunger, unreasonable toil, super- 
stitions, and ignorance. 


2. The peoples of the world need the free- 
dom to think scientifically—freedom to 
get the facts about peoples, places, 
things, forces, and events; to assay these 
facts; and to act with due respect to the 
facts. 

3. The peoples of the world need the free- 
dom to be awed by the orderliness and 
energy in the material universe, to be 
humble, and to seek guidance as reason 
and conscience may dictate. 
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When 
SCIENCE TEACHERS 


Get Together 


They talk about new developments 
in science, new teaching materials, 
and... they talk about two new 
Rand McNally science textbooks. 
For each of these new books meets 
three teaching requirements: 
1—Thorough teaching of facts and 
principles. 
2—Applications of science to prob- 
lems of individual and social 
importance. 


3—Development of ability to make 
use of scientific method. 


DYNAMIC BIOLOGY TODAY— 


Baker-Mills 


WORKBOOK FOR DYNAMIC 
BIOLOGY TODAY 


DYNAMIC BIOLOGY TODAY— 
INSTRUCTIONAL TESTS 


DYNAMIC PHYSICS— 


Bower-Robinson 
LABORATORY MANUAL FOR 
DYNAMIC PHYSICS 


ACHIEVEMENT TESTS IN 
PHYSICS 


KEY — SOLUTIONS TO PROB- 
LEMS IN DYNAMIC PHYSICS 


RAND McNALLY & COMPANY 


536 South Clark Street, Chicago 5, IIlinois 
111 Eighth Avenue, New York 11, N. Y. 
619 Mission Street, San Francisco 5, California 
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AERONAUTICS EXPERIMENT 


Continued from Page 19 
BERNOULLIS THEOREM 
I1—Why Are You Doing This Experiment? 


Bernoulli observed that as the velocity of a 
fluid increases, its pressure decreased. This 
fact is the basis of the lift that raises a plane 
into the air. Therefore it would be well to 
observe this fact for ourselves and calculate 
the amount of pressure decrease produced in 
the small diameter Venturi tube shown above. 


li— How to Do It 


Arrange the vacuum cleaner to blow air 
through the mailing tube into the constriction 
with small glass tubes fitted into holes drilled 
at various points along the arrangement. 
These glass tubes extend down into vessels of 
colored water. Measure the height of the 
water above the level of the water in each of 
the vessels. Capillarity will cause the water 
to rise higher in small bore tubes than in 
larger ones. 

Turn on the “blower” and measure the 
heights of the colored water while the fan is 


blowing a stream of air through the set up. 


Glass tubes which show a rise must have a 
pressure less than atmospheric pressure and 
those which fall a pressure in excess of at- 
Tube 1] 
blow bubbles of air into the liquid but tubes 
2 and 3 in the small part of the tube will 
show a marked rise while tube 4 will remain 
about the same. 

Find the difference in the height of the 


liquid in the tubes and calculate the pounds 


mospheric pressure. will probably 


per square inch decrease in pressure at the 
various points. One inch difference in watet 
levels equals .433 Ibs. per square inch. 

If time permits experiment with different 
pressures developed by removal of various 
sections of the set up. 
111—How to Record Your Results 

Tube 1 Tube 2 Tube 3 Tube 4 
Height of water 
in manometer 
tubes with 
fan running 
Height of water 
when fan 











Eby - Waugh - Welch — Buckingham 


This widely used text fulfills the recommendations of the 
Harvard Report for the type of course which many students 
essentials ol 
full 


treatment of meteorology, it gives a broad view of the nature 


would find most profitable. Covering the 


astronomy, geology, physics, and chemistry, with a 


and organization of the physical world. Unusually instruc 


tive pictures and diagrams. 1946 copyright edition available 
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Chicago 5 Atlanta 3 Dallas | New York 10 
not running &. What additional information did you 
Difference gain by doing this experiment? 
in height 
I1V—Explanation of Your Results 
1. In which secti f the set up d 1 
find the crontest decrease in vreanates? REVISION OF CONSTITUTION 
ind the greatest decrease in pressures? Co osinued trom Poge 34 
. . . . suc re rts. [ re : 2 N.S.T. . 
2. In which section is the velocity of the uch report All reports of the N.S.T.A 


greatest ¢ 


air 
3. State in your own words what the two 


above observed facts prove. 


1. How much less than atmospheric pres- 
(14.7 Ibs. in*) did find the 


low pressure section? 


sure you 


5. Where is this decrease in pressure be- 
cause of an increase in velocity made use 


of in an airplane?. 


6. Why doesn’t manometric tube number 
| show a decrease in pressure? 


7. Why doesn’t tube 4 change much? 
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(shall) may be prepared in full as well as 
in abstract form. Releases to the public press 
shall be prepared and distributed. The 
N.S.T.A. may secure copyrights on the ma- 
terials and may grant permission for printing 
to all affiliated organizations. 

Rule 10. The N.S.T.A. (shall) may secure 
reprints of each report from one of the pub- 
lications in which it is printed. Reprints or 
extra copies of the reports shall not be avail- 
able from the publisher but may be secured 
from the N.S.T.A. headquarters office at a 
nominal charge as determined by the Board 
of Directors or Committee. 
When no journal is interested in publishing a 
report the Board of Directors may make plans 


the Executive 


for publication and sale of copies. 
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AUDIO-VISUAL PROBLEMS 

Continued from Page 23 

of materials to be shown any group during 
a school year. A teacher must set up objec- 
tives for use of materials. 

11. The proper correlation of the materials 
with the “subject matter topic” under discus- 
sion. Audio-Visual Aids must never be used 
in isolation. 

12. Techniques of utilization. 

13. The building up of a school library of 
audio-visual Storage, distribution 
and costs. 


materials. 


14. Organization and administration of a 
functioning audio-visual aid program. 


ANY OF THESE problems are closely re- 

lated, so that the solution of one or two 
may suffice to eliminate some of the others. 
In the opinion of the writer the number one 
problem now confronting science teachers in 
the effective use of motion picture films, 2x2 
slides and filmstrips, centers about the de- 
velopment of proper techniques in the use of 
such materials in the actual classroom teach- 
ing situation. This problem will be discussed 
in an early issue of the journal. An attempt 
will be made to set up a rather definite, and 
at the same time, flexible group of techniques 
which may be used in the proper utilization of 
any type of audio-visual material. 

The Department Editor awaits your reac- 
tions to this first message and to his appeal 
for assistance from the members of the Asso- 
ciation. 





VOICE FOR SCIENCE TEACHERS 

Continued from Page 12 

sary to implement that Platform. NSTA merits 
the support of all science teachers and of all 
local and regional associations of science 
teachers. 

The president of NSTA will dedicate him- 
self to the basic purposes for which we are 
organized. Among these is the continued 
strengthening of the voice of science teachers, 
so that it will be heard and respected by 
teachers, by scientists and by the public. 

Morris MEISTER, 
President NSTA 
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BOOK SHELF 


BIOLOGY FOR YOU. B. B. Vance, Kiser High School and the 
University of Dayton, Dayton, Ohio; and D. F. Miller, The 
Ohio State University, Columbus, Ohio; in consultation with 
W. R. Teeters, Director of Education, St. Louis Public Schools, 
St. Louis, Missouri. J. B. Lippincott Company,- Chicago and 
Philadelphia, 1946. 730 pages, 16x22 cm., with 550 illus- 
trations. List price $2.28. 

Biology for You is an interesting, easily 
read, attractive and yet comprehensive text 
for the high school. It is organized in fifteen 
units, covering the usual material of this sub- 
ject area. It should be noted, however, that 
approximately half the text is devoted to man, 
his body structures and their functions, health 
and body care, reproduction and _ heredity, 
and a sane and happier relationship to his 
environment. The chapters on conservation 
and uses of biology should be especially noted. 
In general, the order of the units can be 
changed to suit the desire of the instructor. 

Each unit is introduced with biographical, 
or other stimulating material to arouse in- 
terest and lead the student into a study of 
the material. Known facts and principles are 
then presented, followed by a summary, re- 


view questions, problems to provoke thinking 








COLLEGE TEACHERS 
IN DEMAND 


Excellent Opportunities await good 
teachers (master’s degree or higher) 
who wish to teach in colleges. 
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and the application of scientific principles, 
things to do, and an annotated bibliography. 

The authors have chosen a vocabulary that 
permits easy understanding by the student. 
Also they have given enough space to dis- 
cussing a principle or fact to make it easily 


grasped. 


The book is lavishly illustrated, giving much 
space to large half tone pictures and includ- 
ing several pages in color. The illustrations 
are well selected and placed to add meaning 
and interest to the accompanying text. 
CHEMISTRY AND HUMAN AFFAIRS. William E. Price, Clif- . 
ford J. Scott High School, East Orange, N. J.; and H. Bruce, 
late of Horace Mann High School, Columbia University. 


World Book Company, Yonkers-on-Hudson, N. Y., 1946. 788 
paces, 14.5x22 cm., illustrated. Price $2.68. 


Too often the non-technical high school 
chemistry student has been afflicted with 
either a college preparatory or consumer sci- 
ence type of course. Chemistry and Human 
Affairs lies between these extremes and pro- 
vides a basic text that will meet the needs of 
those who want to understand the basic prin- 
ciples of chemistry and their common applica- 
tion without struggling to the level of those 
who expect to use chemistry in their profes- 
sion. 

The authors have succeeded in distributing 
the learning difficulties over a greater num- 
ber of units than usually found in chemistry 
texts, with no one unit overloaded with prin- 
ciples. Some of the more difficult concepts, 
such as Boyles and Charles laws, have been 
placed in the appendix. Equations are in- 
cluded but not unduly stressed. Mathematical 
problems involving the laws of Gay-Lussac 
and multiple proportions, gram molecular 
volume, and the quantitative methods of de- 
termining the composition of water have been 
omitted. New material has been included, 
making the text quite up to date. 

The unit on carbon has been placed early 
in the text, with liquid and gaseous fuels pre- 
sented much later in relation to organic chem- 
istry. Metals are given less attention than 
usual, while chemistry and the home, health 
and industry are given more space. The book 
is easily readable, attractive and well illus- 
trated. 

VITALIZED CHEMISTRY. Russell T. Des Jardins, Department 
of Chemistry, Pierre S. Du Pont High School, Wilmington, 
Delaware. Revised Edition. College Entrance Book Company, 


New York City, 1946. 366 pages, 12x18.5 cm., illustrated. 
Price to schools, $.65 net. 
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Vitalized Chemistry differs from other high 
school texts in that it makes use of a second 
color—red—to make important ideas stand 
out. For example, an important product 
formed in a reaction is shown in an equation 
in red, the remainder of the equation being 
in black. The added color is also used in 
drawings and other illustrations to distinguish 
important features without destroying its 
unity or clarity and to bring out underlying 
principles. 

This revised edition has been brought up 
to date and includes a discussion of atomic 
energy and the newer elements. In organiza- 
tion it gives attention to a functional presen- 
tation. Metals are grouped according to their 
properties and uses into structural metals, 
characterized by strength; airplane metals, 
characterized by lightness; and _ protective 
metals, used to make other metals more dur- 
able. 

The book is not only useful for preparation 
of the daily class work, but due to being com- 


pact, concise and to the point it is excellent 
for review purposes. 


ANATOMICAL CHARTS, NOS. 7 AND 21. Rudolph Schick 
Publishing Company, New York City, 1946. 25x35 inches 
Mounted on linen, with rollers. Price No. 7, $4.75; No. 21, 
$6.50. 

Anatomical Chart No. 7 portrays its sub- 
ject in general quite well. The illustration 
includes anatomical features of the three 
major parts of the ear, along with their com- 
ponent details, with emphasis upon relation- 
ship of one to another. An enlargement of 
the right bony labyrinth is also included. The 
major features are identified by a numbered 
key, although some have been left without 
labels. 

The actual size of the illustration of the 
ear is about twenty-five by thirty-five inches, 
a size than can readily be seen by a class of 
thirty students in an average classroom. If 
more of the skull bone had been included and 
a greater difference in color used, students 
would have less difficulty in immediately de- 
termining the anatomical position in the head 
The 
chart is pleasingly prepared and would be a 
welcome addition in many classes. 

Anatomical Chart No. 21 is concerned with 
the endocrine glands. The illustration is quite 
diagrammatic. Included in the chart is the 


of the structures composing the ear. 
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High school textbooks 


BIOLOGY 


AND HUMAN AFFAIRS 


] 


that are exciting, alive 


By 
Ritchie 


A book to enlighten and enrich all those who use it. The presentations are direct and 
clear, the approach in terms of human values. The author has an unsurpassed gift 
for putting the subject matter of science into simple and lucid form. Copiously illus- 
trated. 


CHEMISTRY 
AND HUMAN AFFAIRS ,,... 


A new general high school course for non-technical students. Up to date not only in 
the principles presented but in its treatment of contemporary products and processes. 
While the presentations have life and interest, they are scientifically rigorous. Over 
500 illustrations. 


By 


and Bruce 


World Book Company 


Yonkers-on-Hudson 5, New York 2126 Prairie Ave., Chicago 16 
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approximate location of the various endocrine 
glands of the human body, shown in actual 
size (some seem to be a bit too large, as for 
example the pineal body); a diagram of the 


interrelations of these glands—antagonism, 
depression, and stimulation; and_ enlarge- 


ments of the individual glands, some in cross 
section. More detailed labeling would in- 
crease the value of the chart. Also possibly 
the dual function of some glands, as the 
pancreas, should be indicated. The chart is 
attractively colored and the main illustration 
is large enough to be studied by a class of 
thirty students. 

Accompanying the chart is a forty-eight 
page book, “The Endocrine Glands.” It de- 
scribes the ductless glands, or those of in- 
ternal secretions, indicating their functions, 
by a deficiency 
Numerous illustrations 
show the effect upon body development of 
normal and abnormal glandular conditions. 
The book is listed at $1.20. 


and abnormalities produced 


in their secretions. 


SHOULD THE GOVERNMENT SUPPORT SCIENCE? 
Kaempffert 
pages 


Waldemar 
Public Affairs Committee, New York City. 32 
Price 10 cents 


A must reading for every science teacher, 
for a stimulating analysis of some of the vital 
issues pertaining to the creation of a National 
Kaempffert skillfully 
answers those who raise the fear of planned 
research. Science and technology are so vast, 
and modern science so specialized, that plan- 
ning and teamwork are necessary to avoid lost 
motion and duplication, and to enhance prog- 


ress. 


Science Foundation. 


\ strong case is made for inclusion of 
pending legislation. 
Kaempffert completely ignores, however, the 
very important question of the disposal of 
patents resulting from government supported 
research. }. &. 


social science in the 





REPORT OF MEETING 


Continued from Page 38 

Various other reports were read, discussed, 
and adopted. These include: (1) President 
Johnson’s June, 1946 Report on Institutional 
Memberships; (2) Report of the Public Rela- 
tions Committee to the Board of Directors by 
Reuben T. Shaw, Chairman of the Public 
Relations Committee; (3) Report of the Mem- 
bership Committee by Norman R. D. Jones, 
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Chairman; (4) Report of the Treasurer as of 
June 26, 1946 by Hugh C. Muldoon; (5) Re- 
port of NSTA Leaders Training Institutes by 
Norman R. D. Jones; (6) Report of the 
Committee on Resolutions by Greta Oppe, 
Chairman; (7) Tentative Budget for the Fis- 
cal Year August 1, 1946 through July 31, 
1947; (8) Report of the Committee on Revi- 
sion of the Constitution, By-Laws, and Rules; 
and (9) Report of the Legislative Committee. 


COPY OF the minutes of the Buffalo meet- 

ings and of the reports indicated in the 
previous paragraph has been mailed to all 
1945-46 and 1946-47 officers and directors of 
the National Science Teachers Association. 
Any officer or director who has not received 
these materials communicate with the 
secretary. 


may 





MENTAL DISEASE 
Continued from Page 21! 
Labor union protection 
Physical security 
Parental care 
Police and fire departments 
United Organization, 
Court 


Nations World 
Democratic government 
This outline is intended to be suggestive. 
It is given as a possible basis for discussion. 
Some of the items can be elaborated on the 
basis of the youngster’s point of view or with 
particular consideration of adolescent prob- 
lems. 
Constructive Program Launched 


HE PUBLIC Affairs Committee, known to 
readers of The Science Teacher, jointly 
with the National Mental Health Foundation 
of Philadelphia, has recently launched a pro- 
gram of popular education on mental health. 
They aim to educate the American public to 
a sound and sympathetic approach toward 
mental illness, and to aid in its early recog- 
nition and treatment. The two groups deserve 
the full suppott of educators. 

One of the most recent pamphlets issued 
by the Public Affairs Committee is entitled, 
Toward Mental Health. \t is one of the latest 
of their popular ten cent pamphlets, and one 


you would be 


interested in for. 


sending 
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(Their address is 22 East 38th Street, N. Y. C. 
16). It is a non-technical, personalized “story 
of nervous and mental disease . . . a story 
about people you know .. . your neighbors, 
friends and relatives.” It will make good read- 
ing, too, for pupils who want to know more 
about the nature, the possible causes, and the 
treatment of different types of maladjustment. 


Discrimination a Mental Impact 


NE CAN contemplate with concern the 
psychological and emotional reaction of 
our negro population to the increased fre- 
quency of anti-negro violence—the blinding 
of a negro veteran, lynchings, the fatal flog- 
ging of a negro tenant farmer, the riots in 
Athens, Alabama and in Columbia, Tennessee. 
Combined with this, the American negro is 
feeling more and more strongly the impact 
of being obliged to live in ghettos and is suf- 
fering from increasing unemployment, far out 
of line with his proportionate part in the gen- 
eral population. How many of the more for- 
tunate members of our society begin to realize 
what the everyday impact of these factors 
means in the life of the minority group mem- 
ber? Dr. S. Harvard Kaufman, Seattle psy- 
chiatrist, said to a recent session of the Amer- 
ican Psychiatric Association, “The everyday 
living of the average negro is filled with so 
many tensions and frustrations that it is amaz- 
ing that any can live in our culture and not 
develop serious emotional maladjustments.” 
There is growing resentment which can 
and may result in overt acts of violence. But 


an encouraging sign is the growth of negro 
membership in trade unions and in a number 
of organizations actively striving for improved 
conditions. I call this an encouraging sign 
because so long as the aggrieved people find 
legal and democratic means through which to 
direct their energies, with reasonable hope of 
bettering their lot, you can feel assured there 
will be a minimum of mental crackup, broken 
homes, and overt violence. I would say 
democracy provides a pillar for a national 
structure of improved mental health. There 
is need for extension of our democracy in cer- 
tain areas of our political, economic and social 


life. 
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Sust Published! 
VITALIZED GENERAL SCIENCE (Newman) 


This handbook is planned to be a student's guide through 
the maze of detail in his other science texts. It extracts, 
and really explains, those fundamental principles and far- 
reaching applications which are essential to an understand- 
ing of science in today’s world. 


The text is illustrated by almost 200 unusual diagrams 
in color, with extensive captions. 


Difficult concepts are developed by repetition and ampli- 
fication in different contexts. 


The subject matter is intelligently organized for a maxi- 
mum of correlation among the various branches of science; 
General Science thus becomes an integrated, meaningful 
study. 


1916 Revisions! 
VITALIZED CHEMISTRY (Des Jardins) 


The entire chapter on Atomic Structure has been rewrit- 
ten, enlarged, and newly illustrated to explain nuclear re- 
actions, the mass-energy relation, and the atomic chain 
reaction for high school students. Numerous other changes 
throughout the text bring this handbook up to date. 


VITALIZED PHYSICS (Carleton) 


New diagrams and text explain the principles of radar, 
jet engines, rockets, and other recent developments. 
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For your free examination copy, write to 


COLLEGE ENTRANCE BOOK COMPANY 
104 Fifth Avenue New York 11 
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